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Chapter I; Outline and Background
1.  O u t l i n e  o f  T h e s i s
N o r t h  Sea  o i l  e x t r a c t i o n  r e p r e s e n t s  o n e  o f  t h e  m o s t  p r o f i t a b l e  i n d u s t r i a l  
v e n t u r e s  i n  t h e  p o s t - w a r  UK e c o n o m y .  I t  i s  a l s o  an  i n d u s t r y  w h o s e  p r o f i t s  
a r e  s u b j e c t  t o  a p l e t h o r a  o f  t a x  r e g u l a t i o n s .  O u r  t h e s i s  i s  c o n c e r n e d  w i t h  
t h e  c o n s e q u e n c e s  o t  t h e s e  r e g u l a t i o n s .  I n  May 1.982,  t h e  S e L e c t .  C o m m i t t e e  
o n  E n e r g y  e x p r e s s e d  some c o n c e r n  t h a t  t h e  N o r t h  Sea  f i s c a l  r e g i m e  may a c t  
as  a d e t e r r e n t  t o  f u t u r e  N o r t h  Se a  i n v e s t m e n t ? T he  C o m m i t t e e  c o n c l u d e d
" t h a t  t h e  t a x  s y s t e m ,  a t  i t s  c u r r e n t  l e v e l ,  c o m p l e x i t y  
an d  f r e q u e n c y  o f  c h a n g e ,  h a s  no w  p a s s e d  t h e  p o i n t  a t  
w h i c h  i t s  i m p a c t  c a n  be s a i d  t o  be ' b r o a d l y  n e u t r a l 1 
a n d  t h a t  a s u b s t a n t i a l  r i s k  e x i s t s  t h a t  d e v e l o p m e n t  i s  
b e i n g  d i s c o u r a g e d , "  ( 2 )
O u r  t h e s i s  a s s e s s e s  t h e  v a l i d i t y  o f  t h i s  c o n c l u s i o n .  T he  C o m m i t t e e  fo u n d  
t a x a t i o n  t o  be a c o n t e n t i o u s  a r e a .  I n d e e d ,  i t  wa s  t h e  a r e a  m  t h e i r  r e p o r ti
where
" t h e  s t r o n g e s t  d i f f e r e n c e s  b e t w e e n  t h e  D e p a r t m e n t  o f  
E n e r g y  an d  t h e  o i l  c o m p a n i e s  e m e r g e d .  T he  D e p a r t m e n t  
m a i n t a i n e d ,  i n  t h e i r  i n i t i a l  e v i d e n c e  i n  May  an d  J u n e  
1 9 8 1 ,  t h a t  t h e  t a x  s y s t e m  was  ' b r o a d l y  n e u t r a l ' ,  d i d  
n o t  i n h i b i t  t h e  p a c e  o f  d e v e l o p m e n t  o f  t h e  N o r t h  S e a ,  
and  was n o t  b e i n g  u s e d  as  a d e l i b e r a t e  d e p l e t i o n
* c o n t r o l  i n s t r u m e n t  ....................  T he  c o m p a n i e s  c l a i m e d
t h a t  t h e  f i s c a l  r e g i m e  was  i n d e e d  h a v i n g  an a d v e r s e  
e f f e c t  o n  a c t i v i t y  a n d  t h a t ,  w h a t e v e r  t h e  g o v e r n m e n t ' s  
i n t e n t i o n s  m i g h t  b o ,  i t  w a s  a c t i n g  as  a d e  f a c t o  
t o o l  o f  d e p l e t i o n  p o l i c y . "  ( 3 )
I n  r e s p o n s e  t o  t h e  S e l e c t  C o m m i t t e e ,  t h e  C h a n c e l l o r  o f  t h e  E x c h e q u e r  an d  t h e  
S e c r e t a r y  o f  S t a t e  f o r  E n e r g y  o u t l i n e d  t h e  G o v e r n m e n t ' s  v i e w :
"T h e  G o v e r n m e n t ' s  own  a n a l y s i s  o f  t h e  e f f e c t s  o f  t h e  f i s c a l  
r e g i m e  o n  N o r t h  S e a  d e v e l o p m e n t  d o e s  h o w e v e r  d i f f e r  
s i g n i f i c a n t l y  f r o m  t h a t  m ade b y  t h e  C o m m i t t e e . " ( 4 )  "O n  t h e
b a s i s  o f  d e t a i l e d  a n a l y s i s  ............... an d  a c r i t i c a l  a p p r a i s a l
o f  t h e  i n d u s t r y ' s  own  r e p r e s e n t a t i o n s ,  t h e  G o v e r n m e n t  
b e l i e v e s  t h a t  a w i d e  r a n g ©  o f  p o t e n t i a l  d e v e l o p m e n t s  i n  
t h e  UK S e c t o r  o f  t h e  N o r t h  S e a  r e m a i n s  a t t r a c t i v e .  I t  
c o n s i d e r s  t h a t  t h e  f i s c a l  r e g i m e  i s  f u l l y  c o m p a t i b l e  
w i t h  a s a t i s f a c t o r y  f l o w  o f  ne w  d e v e l o p m e n t s . " ( 5 )
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Moreover,
"the Government has devoted considerable effort and 
resources over the past few years to analysing a 
wide range of alternative tax systems . .... It does 
not beLiev© that these alternatives would meet the 
various objectives involved more satisfactorily than 
the structure it now proposes." (6)
We c o n s i d e r  i f  g o v e r n m e n t  c o n t e n t m e n t  w i t h  t h e  c u r r e n t  ( e n d  1 9 8 2 )  t a x
s y s t e m  i s  a p p r o p r i a t e  a n d  i f  i t s  c o n c l u s i o n  t h a t  n o  a l t e r n a t i v e  w o u l d
be b e t t e r  i s  j u s t i f i e d .  T h r o u g h o u t  t h i s  t h e s i s  we u s e  t h e  p h r a s e
" t h e  c u r r e n t  t a x  s y s t e m "  t o  r e f e r  t o  t h e  t a x  s t r u c t u r e  a t  t h e  e n d  o f
1 9 8 2 .  C l e a r l y ,  g o v e r n m e n t  c o n t e n t m e n t  an d  i t s  v i e w  t h a t  n o  b e t t e r
alternative exists are connected. If negligible problems are created
by the current tax system then improvements will be difficult. The
t h r u s t  o f  t h e  t h e s i s  i s  t h a t  d e v e l o p m e n t  d e c i s i o n s  a r ©  b e i n g  d e t e r r e d
on a scale that is significantly greater than perceived by government
and that a better alternative does exist. We use a variety of economic
t e c h n i q u e s  -  t h e o r e t i c a l ,  c o n c e p t u a l ,  p r a c t i c a l ,  e m p i r i c a l  an d  e c o n o m e t r i c  -
t o  r e a c h  t h i s  p o s i t i o n .  
e
B e f o r e  b e g in n in g  th e  a n a  L y s i s  o f  N o r t h  S ea  t a x  p o l i c y ,  we m u s t  be  c l e a r  a b o u t  
t h e  c r i t e r i a  u s e d  t o  a s s e s s  N o r t h  S ea  p r o f i t s  t a x a t i o n .  V a r i o u s  p r a c t i c a l  
e c o n o m i c  c r i t e r i a  h a v e  b e e n  s u g g e s t e d  b y  a n a l y s t s ,  s u c h  as  s i m p l i c i t y ,  
s t a b i l i t y ,  n e u t r a l i t y  i n  r e l a t i o n  t o  p r e - t a x  d e c i s i o n s ,  p r o g r e s s i v i t y , 
m a x i m i s i n g  g o v e r n m e n t  r e v e n u e s  w h i l e  m i n i m i s i n g  o p e r a t o r ' s  r i s k s ,  a m o n g s t  
o t h e r s  ( ’/ ) .  T h o s e  c r i t e r i a  h a v e  t h e i r  r o o t s  i n  c o n v e n t i o n a l  w e l f a r e  e c o n o m i c s  
an d  a r e  som ehow  ( a n d  som e v a g u e l y )  r e l a t e d  t o  t h e  a c h i e v e m e n t  o f  P a r e t o  
e f f i c i e n c y .  T h e  r e f l e c t i o n s  o n  w e l f a r e  e c o n o m i e s  g i v e n  i n  c h a p t e r  2 ,  h o w e v e r ,  
u n d e r m in e  t h e  a p p r o a c h  a n d  r e l e v a n c e  o f  c o n v e n t i o n a l  P a r e t i a n  a n a l y s i s .
G i v e n  t h i s  d i s s a t i s f a c t i o n  w i t h  t h e  f o u n d a t i o n s  o f  th e s e  c r i t e r i a ,  we c a n n o t  
a d o p t  th e m  w i t h o u t  c a u t i o n .  I n d e e d ,  we f i n d  t h a t  i t  may  be m i s l e a d i n g  t o  
u s e  s u c h  c r i t e r i a  s i n c e  t h e y  w i l l  n o t  a l w a y s  b e  s y n o n y m o u s  w i t h  P a r e t o  
e f f i c i e n c y .  I n s t e a d  s i t u a t i o n s  m u s t  be s o u g h t  w h e r e  e v e r y o n e  i s  b e t t e r  
o f f  by  a c o m p a r i s o n  o f  b e l i e f s  t o  r e a l i t i e s .  C h a p t e r  2 c o n c l u d e s  t h a t  a 
g u i d i n g  p r i n c i p l e  m u s t  be  t h e  r e c t i f i c a t i o n  o f  f a l s e  p e r c e p t i o n s .  T h u s ,  
p u r s u i t  o f  n e u t r a l i t y  may  n o t  be d e s i r a b l e  p e r  s e ,  b u t  i f  a t a x  i s  c o m m o n l y  
b e l i e v e d  t o  be n e u t r a l  an d  i t '  i s  n o t ,  t h e n  e x p o s u r e  o f  f a l s e  b e l i e f s  i s  
H k e L y  t o  be  d e s i r a b l e .
C h a p t e r  3 e x p l a i n s  t h e  e c o n o m i c  r o l e  f o r  N o r t h  Se a  p r o f i t s  t a x a t i o n  w i t h i n  
t h e  p a c k a g e  o f  N o r t h  Sea p o l i c i e s .  I n  t h i s  c o n c e p t u a l  a n a  L y s i s  we d r a w  t h e  
g e n e r a l  c o n c l u s i o n  t h a t  p o L i c y  i n t e n t i o n s  a r e  r a r e l y  m a t c h e d  b y  p o l i c y  i m p a c t s .
M o r e  s p e c i f i c a l l y ,  t h e  d i r e c t i o n  f o r  t h e  t h e s i s  i s  d e t e r m i n e d .  T h e  c h a p t e r  
s u g g e s t s  t h a t  N o r t h  Se a  d e v e l o p m e n t  d e c i s i o n s  a r ©  b e i n g  d e t e r r e d  f o r  r e a s o n s  
t h a t  may  n o t  be  a p p a r e n t ,  a n d  p a r t i c u l a r l y ,  as  a c o n s e q u e n c e  o f  t h e  N o r t h  
Sea f i s c a l  r e g i m e .
C h a p t e r s  4 a n d  5 b e g i n  t h e  e m p i r i c a l  a c c o u n t  o f  t h e  t a x  s y s t e m ' s  i m p a c t .
H e r e  we e x a m i n e ,  i n  d e t a i L ,  t h e  n a t u r e  o f  t h e  i m p a c t  o n  d e v e l o p m e n t  d e c i s i o n s .  
One c h a p t e r  i s  c o n c e r n e d  w i t h  t h e  i m p a c t  o f  t h e  c u r r e n t  t a x  s y s t e m  a n d  t h e  
o t h e r  c h a p t e r  e x p l o r e s  t h e  i m p a c t  o f  t h e  c h a n g e s  i n  t a x a t i o n  t h a t  h a v e  o c c u r r e d  
s i n c e  L 9 7 5 .  T h e  t w o  c h a p t e r s  a r e  h i g h l y  c r i t i c a l  o f  b o t h  a s p e c t s  o f  c u r r e n t  
t a x  p o l i c y .  H a v i n g  d e t a i l e d  t h e  n a t u r e  o f  t h e  i m p a c t ,  we s e e k  t o  q u a n t i f y  
t h e  s c a l e  o f  t h e  i m p a c t  o n  UK r e c o v e r a b l e  o i l  r e s e r v e s .  To t h i s  e n d  an 
e c o n o m e t r i c ,  b e h a v i o u r a l  m o d e l  o f  t h e  d e v e l o p m e n t  d e c i s i o n  p r o c e s s  i s  
c o n s t r u c t e d  m  c h a p t e r  6 an d  t h e  r e s u l t s  o f  t h e  m o d e l  a r e  r e p o r t e d  m  
c h a p t e r  7 .  T h e  s c a l e  o f  t h e  i m p a c t  i s  f o u n d  t o  be s u b s t a n t i a l .
T h e  c o n c l u d i n g  c h a p t e r s  o u t l i n e  an a l t e r n a t i v e  t a x  s t r u c t u r e  t h a t ,  i f  
i m p l e m e n t e d ,  w o u l d  f a c i l i t a t e  t h e  k i n d  o f  i m p r o v e m e n t  s o u g h t  i n  c h a p t e r  2 ,
i
T h e  f o r c e s  t h a t  h a v e  b l o c k e d  i t s  i m p l e m e n t a t i o n  a n d  t h e  s t e p s  t h a t  a r e  
n e c e s s a r y  t o  r e m o v e  t h e s e  f o r c e s  a r e  a l s o  e x p l a i n e d .
2. Background to Thesis
B e f o r e  e m b a r k i n g  o n  t h e  t h e s i s ,  a n  a c c o u n t  o f  t h e  t a x  s y s t e m  i s  r e q u i r e d  and  
a d e s c r i p t i o n  o f  t h e  b a c k g r o u n d  e c o n o m i c  a s s u m p t i o n s ,  u n d e r l y i n g  t h e  
e m p i r i c a l  c h a p t e r s ,  i s  n e c e s s a r y .
2 . 1  D e s c r i p t i o n  o f  N o r t h  S e a  F i s c a l  R e g im e
T h e r e  a r ©  t h r e e  c o m p o n e n t s  t o  t h e  c u r r e n t  s y s t e m  o f  N o r t h  Sea  p r o f i t s  
t a x a t i o n  -  r o y a l t i e s ,  P e t r o l e u m  R e v e n u e  T a x  ( P R T )  a n d  C o r p o r a t i o n  T a x .
T h i s  s e c t i o n  o u t l i n e s  ( 8 ) t h e  f e a t u r e s  o f  e a c h  c o m p o n e n t  an d  t h e  
i n t e r c o n n e c t i o n s  b e t w e e n  c o m p o n e n t s .  H e r e  we make  n o  a t t e m p t  t o  j u s t i f y ,  
t o  r a t i o n a l i s e ,  o r  t o  a s s e s s  a n y  f e a t u r e  o f  t h e  t a x  s y s t e m  -  t h e  p u r p o s e  
i s  p u r e l y  d e s c r i p t i v e .
R o y a l t i e s  a r e  a f i x e d  c h a r g e  l e v i e d  o n  g r o s s  r e v e n u e s  a t  a r a t e  o f  
r124% (9). The changeable unit is the field. For fields discovered under 
licences issued in the fifth and subsequent licence rounds, gross revenues 
are defined as the landed value of production. For fields discovered under 
earlier licences, gross revenues are measured at the well-head. The well-head
v a l u e  o f  o i l  i s  e q u a l  t o  t h e  l a n d e d  v a i u e  l e s s  a n y  t r a n s p o r t  c o s t s .  H e n c e ,
r o y a l t i e s  f o r  d i s c o v e r i e s  o n  e a r l y  L i c e n c e s  w i l l  be a c h a r g e  o n  ( t h e
l a n d e d  v a l u e  o t )  g r o s s  r e v e n u e s  a f t e r  t r a n s p o r t  c o s t s  h a v e  b e e n  d e d u c t e d .
S i n c e  t r a n s p o r t  c o s t s  a c c o u n t  f o r  o n  a v e r a g e  f o r t y  o r  f i f t y  p e r c e n t  o f  a
f i e l d ' s  t o t a l  c a p i t a l  a n d  o p e r a t i n g  e x p e n s e s ,  t h i s  d e d u c t i o n  i s  n o t
i n s i g n i f i c a n t .  O p e r a t i n g  t r a n s p o r t  e x p e n d i t u r e s  may  be d e d u c t e d  i m m e d i a t e l y
t r o m  t h e  l a n d e d  v a l u e  o f  g r o s s  r e v e n u e s .  C a p i t a l  t r a n s p o r t  e x p e n d i t u r e s
c a n n o t  be d e d u c t e d  i m m e d i a t e l y  b u t  m u s t  be  d e p r e c i a t e d  o v e r  an e i g h t  y e a r
p e r i o d  ( o r  o v e r  t h e  p r o d u c i n g  l i f e  i f  i t  i s  s h o r t e r  t h a n  e i g h t  y e a r s ) .
S t r a i g h t  l i n e  d e p r e c i a t i o n  i s  a l l o w e d .  A d e d u c t i o n  f o r  i n t e r e s t  o n  t h e
m i d - y e a r  b o o k  v a l u e  o t  c a p i t a l  e x p e n d i t u r e s  c a n  a l s o  be  c l a i m e d .  T h e  r a t e
o f  i n t e r e s t  i s  b a s e d  o n  L I B O R .  I f  d e d u c t i o n s  e x c e e d  g r o s s  r e v e n u e s  a t  t h e
La n d e d  v a l u e  i n  a n y  p e r i o d ,  t h e  e x c e s s  may  be c a r r i e d  f o r w a r d  a n d  d e d u c t e d
i n  s u b s e q u e n t  p e r i o d s .  A p p l y i n g  t h e  12£% r a t e  o f  t a x  t o  t h e  e x c e s s  o f
r e v e n u e s  o v e r  d e a u c t i o n s  g i v e s  t h e  r o y a l t y  L i a b i l i t y .  T h e  l i a b i l i t y  i s
c a l c u l a t e d  s i x  m o n t h l y  an d  p a i d  m  t w o  i n s t a l m e n t s  -  t h e  f i r s t  t h r e e  m o n t h s
a f t e r  t l i e  e n d  o f  e a c h  s i x  m o n t h L y  p e r i o d  an d  t n e  s e c o n d  s i x  m o n t h s  a f t e r
t h e  e n d  o f  t h e  p e r i o d .
«
P e t r o l e u m  R e v e n u e  T a x  ( P R T ) , w h i c h  i s  a s i x  m o n t h l y  c h a r g e  o n  e a c h  o i l f i e L d ,  
i s  a t a x  o n  t h e  l a n d e d  v a l u e  ox  g r o s s  r e v e n u e s  l e s s  s e v e r a l  d e d u c t i o n s  a n d  i s  
s o m e t i m e s  s u b j e c t  t o  a c e i l i n g  l i m i t .  T h i s  c a l c u l a t i o n  d e t e r m i n e s  t h e  
m a i n s t r e a m  l i a b i l i t y  t o  PR T .  T h e r e  i s  a l s o  an  a s s e s s m e n t  o f  A d v a n c e
P e t r o l e u m  R e v e n u e  T a x  ( A P R T ) , w h i c h  s h i f t s  t h e  t i m i n g  o f  t a x  l i a b i l i t y  t o
e a r l i e r  p e r i o d s  b u t  d o e s  n o t  a l t e r  l i f e t i m e  t o t a l  l i a b i l i t y ,  an d  r e g u l a t i o n s  
f o r  t h e  p a y m e n t  o f  l i a b i l i t i e s  t o  s p r e a d  t h e m  t h r o u g h o u t  e a c h  s i x  m o n t h l y  
c h a r g e a b l e  p e r i o d .  E a c h  o f  t h e s e  f a c e t s  o f  PRT i s  d e s c r i b e d  i n  t u r n .
A c c r u e d  r o y a l t i e s ,  a i l  o p e r a t i n g  e x p e n d i t u r e s  an d  a l l  c a p i t a l  e x p e n d i t u r e s  
c a n  be  d e d u c t e d  i m m e d i a t e l y  f r o m  t h e  l a n d e d  v a i u e  o f  g r o s s  r e v e n u e s .
M o r e o v e r ,  c a p i t a l  e x p e n d i t u r e s  b e f o r e  t h e  d a t e  w h en  PRT p r o f i t s  a r e  f i r s t  
e a r n e d  a t t r a c t  an  " u p l i f t ”  t h a t  c a n  a l s o  be d e d u c t e d  i m m e d i a t e l y .  T he  
u p l i f t  i s  e q u a l  t o  35% o f  c a p i t a l  e x p e n d i t u r e  s o  t h a t  135% o f  c a p i t a l  
c o s t s  c a n  be d e d u c t e d .  A f t e r  PRT p r o f i t s  h a v e  b e e n  e a r n e d  ( t h e  t i m e  o f
PRT p a y b a c k )  t h e  u p L i f t  i s  n o  l o n g e r  a v a i l a b l e  a n d  o n L y  100% o f  c a p i t a l
c o s t s  may  be d e d u c t e d .  W hen t h e s e  d e d u c t i o n s  e x c e e d  g r o s s  r e v e n u e s  ( l a n d e d  
v a l u e ) ,  t h e  e x c e s s  i s  c a r r i e d  f o r w a r d  an d  d e d u c t e d  i n  l a t e r  p e r i o d s .  O nce  
PRT p r o f i t s  a r e  p o s i t i v e  an  o i l  a l L o w a n c e  may be  u s e d  t o  r e d u c e  t h e  p r o f i t s .  
T h q  v a l u e  o f  t h e  o i l  a l l o w a n c e  may  n o t  e x c e e d  t h e  v a l u e  o f  0 . 2 5  m i l l i o n  t o n n e s  
o f  o i l  p e r  s i x  m o n t h  p e r i o d  an d  i s  l i m i t e d  t o  a t o t a l  o f  ( t h e  e q u i v a l e n t  i n  
v a l u e  o f )  5 m i l l i o n  t o n n e s  o f  o i l  p e r  f i e l d .  P r o f i t s  r e m a i n i n g  a f t e r  t h i s  
d e d u c t i o n  a r e  c h a r g e d  a t  a r a t e  o f  75% t o  y i e l d  e a c h  p e r i o d ' s  u n t a p e r e d  
L i a b i L i t y .
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A t a p e r i n g  l i m i t  may  a c t  a s  a c e i l i n g  t o  r e d u c e  t h e  PUT l i a b i l i t y .  T h i s  
L i m i t  a p p L i e s  f o r  a p e r i o d  a f t e r  PRT p a y b a c k  e q u a l  t o  o n e - h a l f  o f  t h e  
l e n g t h  o f  t i m e  b e t w e e n  p r o d u c t i o n  s t a r t - u p  and  PRT p a y b a c k .  T h e  l i m i t  i s  
c a l c u l a t e d  s i x  m o n t h l y  and  i s  80% o f  g r o s s  r e v e n u e s  ( l a n d e d  v a l u e )  t o s s  t h r e e  
d e d u c t i o n s .  T h e  d e d u c t i o n s  a r e  a c c r u e d  r o y a l t i e s ,  o p e r a t i n g  c o s t s ,  a n d  
15% o f  a c c u m u l a t e d  c a p i t a l  c o s t s .  I f  t h e  u n t a p e r e d  PRT L i a b i l i t y  e x c e e d s  
t h i s  c a l c u l a t i o n ,  PRT i s  l i m i t e d  t o  t h i s  a m o u n t ,  o t h e r w i s e  t h e  l i m i t  i s  
i g n o r e d .  T h i s  c o m p l e t e s  t h e  a s s e s s m e n t  o f  m a i n s t r e a m  PRT.
A d v a n c e  P e t r o L e u m  R e v e n u e  T a x  ( A P R T )  i s  n o t  a t a x  m  i t s e l f  b u t  i s  w h o l l y  
c r e d i t a b l e  a g a i n s t  L a t e r  m a i n s t r e a m  PRT l i a b i l i t y .  C a l c u l a t e d  s i x  m o n t h l y ,  
APRT i s  20% o f  g r o s s  r e v e n u e s  ( L a n d e d  v a l u e )  a f t e r  a d e d u c t i o n  f o r  t h e  v a L u e  
o f  o n e - h a i f  a m i l  L i o n  t o n n e s  o f  o i l .  E a c h  f i e l d  i s  o n l y  L i a b L e  t o  APRT f o r  
10 c h a r g e a b l e  p e r i o d s  a f t e r  t h e  f i r s t  APRT l i a b i l i t y  ( t h e  f i r s t  p e r i o d  
w h en  t h e  f i e l d  p r o d u c t i o n  e x c e e d s  t h e  o i l  a l l o w a n c e ) .  I n  t h e  f i r s t  
c h a r g e a b l e  p e r i o d ,  i f  APRT i s  l e s s  t h a n  m a i n s t r e a m  PRT ( a s  c a l c u l a t e d  i n  t h e  
p r e v i o u s  t w o  p a r a g r a p h s ) , APRT i s  i g n o r e d  a n d  m a i n s t r e a m  PRT b e c o m e s  t h i s  
p e r i o d ’ s PRT l i a b i l i t y .  I f ,  i n  t h e  f i r s t  c h a r g e a b l e  p e r i o d ,  APRT e x c e e d s  
m a i n s t r e a m  PRT t h  i t  p e r i o d ' s  PRT L i a b i l i t y  w i l l  he  APRT.  F u r t h e r ,  t h e  
e x c e s s  o f  APRT o v e r  m a i n s t r e a m  PRT ( o u t s t a n d i n g  APRT)  w i l l  be  c a r r i e d  f o r w a r d  
an d  c r e d i t e d  a g a i n s t  t h e  n e x t  p e r i o d ’ s m a i n s t r e a m  PRT.  I n  t h e  n e x t  p e r i o d ,  
APRT w i l l ,  be  c o m p a r e d  t o  t h e  e x c e s s  o f  m a i n s t r e a m  PRT o v e r  o u t s t a n d i n g  
APRT.  I f  APRT i s  g r e a t e r  i t  w i l l  be co m e  t h e  PRT l i a b i l i t y  a n d  t h e  o u t s t a n d i n g  
APRT w i l l  be c a r r i e d  f o r w a r d ,  I f  i t  i s  l e s s ,  t h e n  t h e  e x c e s s  o f  m a i n s t r e a m  
PRT o v e r  a n y  o u t s t a n d i n g  APRT w i l l  be c om e t h e  PRT l i a b i l i t y .  T h e  p r o c e s s  
c o n t i n u e s  f o r  10 c h a r g e a b l e  p e r i o d s .  I f  a t  t h e  e n d  o f  t h e  t e n t h  c h a r g e a b L e  
p e r i o d  t h e r e  i s  s t i l l  som e o u t s t a n d i n g  APRT ( s o  t h a t  c u m u l a t e d  APRT e x c e e d s  
c u m u l a t e d  m a i n s t r e a m  P R T ) ,  t h e  e x c e s s  i s  r e b a t e d  i m m e d i a t e l y .  T h i s  
c o m p l e t e s  t h e  c a l c u l a t i o n  o f  PRT l i a b i l i t y .
PRT p a y m e n t s  a r e  s e t t  Led t w o  m o n t h s  a f t e r  t h e  e n d  o f  e a c h  s i x  m o n t h l y  p e r i o d .  
P r e - p a y m e n t  o f  s i x  e q u a l  i n s t a l m e n t s  i s  made m  e a c h  o f  t h e  p r e v i o u s  s i x  
m o n t h s .  T h e  p r e - p a y m e n t s  a m o u n t  t o  75% o f  t h e  p r e v i o u s  p e r i o d ' s  l i a b i l i t y .  
H e n c e ,  a t  t h e  t i m e  o f  s e t t l e m e n t ,  t h e  p a y m e n t  w i L L  e q u a l  t h i s  p e r i o d ' s  
l i a b i l i t y  l e s s  75% o f  t h e  p r e v i o u s  p e r i o d ' s  L i a b i l i t y .  I n  a n y  s i x  m o n t h  
p e r i o d ,  p a y m e n t  w i L L  e q u a l  t h i s  a m o u n t p l u s  t w o  i n s t a l m e n t s  o f  
p r e - p a y m e n t s  f o r  t h i s  p e r i o d ' s  L i a b i l i t y  p L u s  f o u r  i n s t a l m e n t s  o f  
p r e - p a y m e n t s  o n  t h e  n e x t  p e r i o d ' s  l i a b i l i t y .  T h a t  i s ,  t h e  PRT p a y m e n t s  i n  
a n y  p e r i o d  w i l l  b e  t h i s  p e r i o d ' s  l i a b i l i t y  l e s s  f o u r - s i x t h s  o f  75% o f  t h e  
p r e v i o u s  p e r i o d ' s  L i a b i L i t y  p l u s  f o u r - s i x t h s  o f  75% o f  t h i s  p e r i o d ' s  
l i a b i l i t y .
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C o r p o r a t i o n  T a x  ( C T )  i s  c h a r g e d  o n  t h e  p r o f i t s  o f  o i l  c o m p a n i e s  o p e r a t i n g  
i n  t h e  N o r t h  S e a .  T h e r e  i s  a r i n g  f e n c e  t o  p r o h i b i t  t h e  d e d u c t i o n  o f  l o s s e s  
made o u t s i d e  t h e  N o r t h  Se a  f r o m  N o r t h  Sea p r o f i t s ,  b u t  o t h e r w i s e  t h e  CT  
t r e a t m e n t  o f  o f f s h o r e  p r o f i t s  i s  i d e n t i c a l  t o  t h e  t r e a t m e n t  o f  o n s h o r e  p r o f i t s .  
C T  p r o f i t s  a r e  g r o s s  r e v e n u e s  ( l a n d e d  v a l u e )  l e s s  a i l  c a p i t a l  c o s t s ,  w h ic h  
f o r  N o r t h  Sea  r e l a t e d  e q u i p m e n t  c a n  be  w h o l l y  d e d u c t e d  i m m e d i a t e l y ,  L e s s  
a l l  o p e r a t i n g  e x p e n s e s ,  L e s s  i n t e r e s t  o n  d e b t ,  l e s s  a c c r u e d  r o y a l t i e s ,  
l e s s  a d e d u c t i o n  f o r  PRT p a y m e n t s .  T h e  d e d u c t i o n  f o r  PRT i s  n o t  t h e  f i n a l  
PRT p a y m e n t  b u t  i s  t h e  a m o u n t o f  PRT t h a t  w o u l d  h a v e  b e e n  p a i d  i n  t h e  
a b s e n c e  o f  APRT.  CT  l o s s e s  may be  c a r r i e d  f o r w a r d  an d  d e d u c t e d  f r o m  p r o f i t s  
i n  s u b s e q u e n t  y e a r s .  The. r a t e  o f  CT  i s  52%.
O u r  d e s c r i p t i o n  o f  t h e  c u r r e n t  t a x  s y s t e m  i n d i c a t e s  t h e  l e v e l  o f  d e t a i l  i n
o u r  e m p i r i c a l  m o d e l .  A m o n g s t  t h e  m o s t  s e r i o u s  o m i s s i o n s  a r e  t h e  t r e a t m e n t
o f  a b o r t i v e  e x p l o r a t i o n  c o s t s  a n d  t h e  t r e a t m e n t  o f  f i e l d  a b a n d o n m e n t c o s t s .
A b o r t i v e  e x p l o r a t i o n  c o s t s  a r e  i g n o r e d  b e c a u s e  we d o  n o t  h a v e  t h e  r e s o u r c e s
t o  c o l l e c t  t h e  i n f o r m a t i o n  n o r  t h e  k n o w l e d g e  t o  a s c e r t a i n  t o  w h ic h  p r o j e c t s
t h e  a b o r t i v e  e x p l o r a t i o n  c o s t s  a r ©  b e i n g  a s s i g n e d ;  i n  m o s t  c a s e s  s u c h  
«
a s s i g n m e n t  i s  o n l y  a r b i t r a r y  a n y w a y .  A b a n d o n m e n t  c o s t s  a r e  i g n o r e d  b e c a u s e ,  
as  y e t ,  t h e  r e g u l a t i o n s  d e t e r m i n i n g  t h e  e x t e n t  o f  c o s t s  t h a t  w i l l  be 
i n c u r r e d  a r e  s o  v a g u e  t h a t  n o  r e l i a b l e  f o r e c a s t  o f  t h e  s c a l e  o f  c o s t s  c a n  
be m a d e .
2 . 2  E v o l u t i o n  o f  N o r t h  S ea  F i s c a L  R e g im e  
*
N u m e r o u s  c h a n g e s  h a v e  b e e n  mad© d u r i n g  t h e  e v o l u t i o n  o f  N o r t h  Sea p r o f i t s  
t a x a t i o n  t o w a r d s  t h e  c u r r e n t  t a x  s y s t e m .  The  e v o l u t i o n  o f  t h e  t a x  s y s t e m  
i s  no w  d e s c r i b e d  b y  t r a c i n g  b a c k  t h e  c h a n g e s  t o  i t s  c o n c e p t i o n  i n  1 9 7 5 .
We d e s c r i b e  t h e  c h a n g e s  a t  t h e  l e v e l  o f  d e t a n  t a k e n  b y  o u r  mod e ;  o f  N o r t h  
Sea  t a x a t i o n  a n d  t h e  d a t e s  r e f e r r e d  t o  i n d i c a t e  t h e  t i m i n g  o f  t h e  c h a n g e ,  
n o t  t h e  t i m i n g  o f  l e g i s l a t i o n  o r  a n n o u n c e m e n t .  M o r e  c o m m e n t s  c a n  be fo u n d  
i n  c h a p t e r  5 ,  e s p e c i a l l y  T a b l e  1 o f  t h a t  c h a p t e r .  A g a i n  o u r  p u r p o s e  h e r e  
i s  n o t  a n a l y t i c a l  b u t  d e s c r i p t i v e .
T h e  m o s t  r e c e n t  c h a n g e s  o c c u r r e d  m  t h e  Sum m er o f  1 9 8 2  a n d  a p p l y  f r o m  
J a n u a r y  1 9 8 3  w h en  APRT wa s  c a n c e l l e d  b e y o n d  t h e  t e n t h  c h a r g e a b l e  p e r i o d  
a f t e r  t h e  f i r s t  APRT l i a b i l i t y .  B e f o r e  t h e  c h a n g e s  APRT wa s  a s s e s s e d  
t h r o u g h o u t  t h e  f i e l d  l i f e ,  w i t h  r e b a t i n g  -  i f  a p p l i c a b l e  -  o f  o u t s t a n d i n g  
API^T d e l a y e d  u n t i l  f i e l d  c l o s u r e .
B e f o r e  J a n u a r y  L 9 8 3 ,  t h e  t a x  s y s t e m  was  d i f f e r e n t  i n  s e v e r a l  r e s p e c t s .
APRT d i d  n o t  e x i s t  a n d  t h e  r a t e  o f  PRT was  s e t  a t  70% ( i n s t e a d  o f  7 5 % ) .
A f o u r t h  t a x  was  L e v i e d  o n  N o r t h  Sea  p r o f i t s .  T h i s  was  S u p p l e m e n t a r y  
P e t r o i o u m  D u t y  (S P D)  w h i c h ,  l i k e  APRT,  was  a 20% c h a r g e  o n  g r o s s  r e v e n u e s  
( l a n d e d  v a l u e )  l e s s  an  a l l o w a n c e  e q u a l  t o  t h e  v a L u e  o f  o n e - h a l f  a m i l l i o n  
t o n n e s  o f  o i l  p e r  s i x  m o n t h l y  p e r i o d .  U n l i k e  APRT,  SPD wa s  d e d u c t i b l e  f r o m  
PRT p r o f i t s  an d  f r o m  CT  p r o f i t s  ( i t  a l s o  r e d u c e d  t h e  PRT t a p e r i n g  l i m i t ) .
I t  was  p a i d  i n  f i v e  m o n t h l y  i n s t a l m e n t s  b a s e d  o n  100% o f  t h e  p r e v i o u s  p e r i o d ' s  
l i a b i l i t y  a n a ,  i f  PRT p a y b a c k  wa s  n e v e r  r e a c h e d ,  i t  was  r e b a t e d  a t  t h e  e n d  
o f  a f i e  L a ’ s  u t e  t o  t h e  e x t e n t  t h a t  PRT l o s s e s  w e r e  c a u s e d  b y  SPD.
B e i o r e  J a n u a r y  1 9 8 3 ,  PRT wa s  n o t  p a i d  m  i n s t a l m e n t s  b u t  an  a d v a n c e  p a y m e n t  
o i  PRT w a s  made t w o  m o n t h s  i n t o  e a c h  c h a r g e a b l e  p e r i o d .  T h i s  a d v a n c e  
p a y m e n t  was  c a l c u l a t e d  a s  i 5 %  o f  t h e  h i g h e r  o t  t h e  t w o  p r e v i o u s  p e r i o d ’ s 
l i a b i l i t i e s .  T h e  a d v a n c e  p a y m e n t wa s  d e d u c t e d  f r o m  t h e  p a y m e n t  o f  PRT 
l i a b i l i t y  m ade t w o  m o n t h s  a f t e r  t h e  e n d  o f  e a c h  p e r i o d .
U n t i l  t h e  s t a r t  o t  L y 8 2 ,  PRT u p l i f t  a n d  t a p e r i n g  p r o v i s i o n s  w e r e  a v a i l a b l e  
i n d e f i n i t e l y  o v e r  t h e  w h o l e  l i f e  o t  t h e  p r o j e c t .  T a p e r i n g  was  a l s o  a s s e s s e d  
a n n u a l l y .  A l t h o u g h  a b o l i s h e d  m  J a n u a r y  1 9 8 3 ,  b o t h  SPD an d  a d v a n c e  p a y m e n t s  
w e r e  i n t r o d u c e d  o n l y  a t  t h e  s t a r t  o f  1 9 8 1 .
B e f o r e  J a n u a r y  1 9 8 0 ,  t h e  r a t e  o f  PRT wa s  60% a n d  b e f o r e  J a n u a r y  1 9 7 9  i t  was 
45%.  T h r e e  o t h e r  c h a n g e s  w o r e  a l s o  made a t  t h e  e n d  o f  19 78  o r  t h e  s t a r t  o f  
1 9 7 9 .  P r e v i o u s l y ,  t h e  o i l  a l l o w a n c e  w a s  t w i c e  i t s  c u r r e n t  s i z e .  E a c h  s i x  
m o n t h  p e r i o d  a d e d u c t i o n  e q u a l  t o  t h e  v a i u e  o f  0 . 5  m i l l i o n  t o n n e s  o f  o i l  
wa s  a v a i l a b l e  u n t i L  t h e  t o t a l  o i l  a l l o w a n c e  e x c e e d e d  t h e  v a l u e  o f  10 m i l l i o n  
t o n n e s .  T h e  u p l i f t  d e d u c t i o n  o n  c a p i t a l  c o s t s  w a s  h i g h e r  a t  75%,  i n s t e a d  
o f  t h e  c u r r e n t  35%,  s o  t h a t  175% o f  c a p i t a L  c o s t s  c o u l d  be  d e d u c t e d .  T h e  
t h i r d  c h a n g e  c o n c e r n e d  t h e  p a y m e n t  o f  r o y a l t i e s .  U n t i l  t h e  s t a r t  o f  1 9 7 9 ,  
r o y a l t i e s  w e r e  a s s e s s e d  s i x  m o n t h l y  a n d  p a i d  t w o  m o n t h s  a f t e r  t h e  e n d  o f  
e a c h  p e r i o d .  T h i s  b r i n g s  u s  b a c k  t o  t h e  1 9 / 5  s y s t e m  o f  o i l  p r o f i t s  t a x a t i o n .
2 . 3  A s s u m p t i o n s
I n  t h e  e m p i r i c a l  c h a p t e r s  o f  t h i s  t h e s i s  we a s s e s s  t h e  i m p a c t  o f  N o r t h  Sea  
t a x a t i o n  o n  t h e  N o r t h  S e a  s e c t o r .  I n  t h i s  a s s e s s m e n t  we m a k e  v a r i o u s  
b a c k g r o u n d  a s s u m p t i o n s  w h i c h  a r e  no w  o u t l i n e d .  F i r s t ,  we h a v e  c o l l e c t e d  
d a t a  o n  t h e  c o s t s  and  l i k e L y  p r o d u c t i o n  p r o f i l e s  o f  a n u m b e r  o f  N o r t h  Sea  
f i e l d s .  T h e  s o u r c e s  o f  t h i s  i n f o r m a t i o n  a r e  man y  a n d  v a r i e d .  D a t a  a r e
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d e r i v e d  b y  s c a n i n g  t h e  t r a d e  p r e s s  ( 10 ) -  f o r  d e t a i l s  o f  c o n t r a c t s ,  f o r  
e s t i m a t e s  o f  t o t a l  c o s t s  o r  p r o d u c t i o n ,  an d  f o r  c o m m e n t s  o n  t h e  l i k e l y  
t i m i n g  o f  c o s t s  o r  p r o d u c t i o n  -  a n d  t h e n  a p p r o a c h i n g  c o m p a n i e s  a c t i v e  m  t h e  
N o r t l i  Sea s e c t o r  f o r  a d v i c e  o n  t h e  a c c u r a c y  o r  w e a k n e s s e s  o f  t h e  d a t a .  I n  
t h i s  m a n n e r  we h a v e  b u i l t  an  i n d e p e n d e n t  d a t a b a s e  t h a t  h a s  b e e n  c h e c k e d  f o r  
( a t  l e a s t  m a j o r )  d e f e c t s .  T h e  d e t a i l s  o f  t h e  d a t a b a s e  a r e  r e p o r t e d  i n  
A p p e n d i x  A .  We a c c e p t  t h a t  e r r o r s  r e m a i n  m  t h e  d a t a b a s e  a n d  r e f r a i n  f r o m  
d r a w i n g  i n f e r e n c e s  o r  c o n c l u s i o n s  o n  a n y  s p e c i f i c  f i e l d .  I n s t e a d ,  t h e  
f i n d i n g s  a r e  t h e  r e s u l t  o f  a m o r e  g e n e r a l  a n a l y s i s ,  h i g h l i g h t i n g  t r e n d s  and  
t h e m e s  f r o m  t h e  d a t a b a s e .  T h r o u g h o u t  o u r  e m p i r i c a l  a p p r o a c h  we b e l i e v e  i t  
i s  b e t t e r  t o  be r o u g h l y  c o r r e c t  t h a n  p r e c i s e l y  w r o n g .
F i e l d s  i n  t h e  d a t a b a s e  a r e  s p L i t  i n t o  o n e  o f  t h r e e  c a t e g o r i e s .  T h e  c a t e g o r i e s  
a r e  t h e  " e s t a b l i s h e d  c o m m e r c i a l "  p r o j e c t s ,  w h i c h  r e p r e s e n t  t h e  f i e l d s  i n  
p r o d u c t i o n  o r  w h e i-e  d e v e l o p m e n t  h a s  b e g u n ;  t h e  " p o t e n t i a l  Ly c o m m e r c i a l "  
p r o j e c t s ,  w h i c h  a r e  d i s c o v e r e d  r e s e r v e s  w h e r e  d e v e l o p m e n t  h a s  y e t  t o  
c o m m e n c e ;  an d  t h e  a s s u m e d  ne w d i s c o v e r i e s ,  w h i c h  r e p r e s e n t  a r a n g e  o f  
f u t u r e  f i e l d s .  A g g r e g a t i n g  p r o d u c t i o n  f r o m  t h e s e  f i e l d s  y i e l d s  t h e  s c h e d u l e s  
i n  f i g u r e  I .
S e c o n d ,  som e a s s u m p t i o n s  m u s t  be  m ade a b o u t  t h e  p e r f o r m a n c e  o f  t h e  UK e c o n o m y ,  
an d  m  p a r t i c u l a r ,  a b o u t  t h e  r a t e  o f  e x c h a n g e  an d  t h e  p a c e  o f  i n f l a t i o n .
T h e s e  v a r i a b l e s  a r e  n o t o r i o u s l y  h a r d  t o  f o r e c a s t .  I d e a l l y  we w o u l d  c o n s i d e r  
a r a n g e  f o r  e a c h  v a r i a b l e  t h r o u g h o u t  t h e  e m p i r i c a l  c h a p t e r s  b u t  s p a c e  r u l e s  
o u t 1 t h i s  o p t i o n .  F o r e c a s t s  m  1 9 82  a p p e a r e d  t o  be c e n t r e d  a r o u n d  an  e x c h a n g e  
r a t e  o f  £ l  = $ 1 . 8 5  a n d  a d e c l i n e  m  i n f l a t i o n  ( m  w h o l e s a l e  p r i c e s )  t o  8% 
p e r  annum  ( 11 ) -  a n d  t h e s e  a r e  t h e  v a l u e s  we a d o p t  i n  t h i s  t h e s i s  ( 12 ) .
A s  o u r  f i n d i n g s  t e n d  t o  be  b a s e d  o n  g e n e r a l  t h e m e s ,  i t  i s  d o u b t f u l  i f  
d i f f e r e n t  a s s u m p t i o n s  w o u l d  u n d e r m i n e  o u r  c o n c l u s i o n s .  T a b l e  L s h o w s  t h e  
s e n s i t i v i t y  o f  p o s t - t a x  p r o f i t s  o n  t h e  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s  t o  
c h a n g e s  i n  o u r  c e n t r a l  c a s e  a s s u m p t i o n s ,  g i v e n  a c e n t r a l  c a s e  o i l  p r i c e  
f o r e c a s t  a n d  a r e a l  d i s c o u n t  r a t e  o f  10% ( s e e  b e L o w ) .
T h i r d ,  o u r  e m p i r i c a l  r e s u l t s  r e q u i r e  an  a s s u m p t i o n  a b o u t  t h e  p a t h  o f  f u t u r e  
o i l  p r i c e s .  C l e a r l y  t h e r e  i s  g r e a t  u n c e r t a i n t y  i n  t h i s  v a r i a b l e  a n d  
d e v i a t i o n s  f r o m  o u r  c e n t r a l  c a s e  a s s u m p t i o n  ( o f  r o u g h l y  c o n s t a n t  r e a L  o i l  
p r i c e s )  may  be  l a r g e .  O v e r  t h e  r a n g e  o f  f o r e s e e a b l e  o i l  p r i c e s  d e t a i l e d  
i n  c h a p t e r  4 -  f r o m  s p o r a d i c  r e a l  o i l  p r i c e  i n c r e a s e s  t o  a l i m i t e d  p r i c e  
d e c l i n e  -  p r o f i t s  o n  t h e  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s  w o u l d  v a r y  a s  s h o w n  
i n  T a b l e  2 .
-  y -
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T a b l e  L; S e n s i t i v i t y  o f  P o s t - T a x N e t  P r e s e n t V a l u e s  p e r to n n e o n  t h e
E s t a b l i s h e d  C o m m e r c i a l O i l f i e l d s  t o V a r i a t  i o n s m  t h e E x c h a n g e
R a t e o r  I n f l a t i o n  F o r e c a s t s  ( 1 9 8 0  £ )
C e n t r a l  C a s e D e v i a t i o n s  f r o m  C e n t r a l C a s e
+
F o r e c a s t s 10% 8% £ I =$2 . 0 5  £ i 4 i . i
I n f  1a t i o n I n f l a t i o n
A r g y l l 1 3 . 0 12.1 14 . 0 1 1 . 9 1 4 . 5
Auk 1 7 . 2 L7 .2 L 7 . 3 16.8 1 7 . 7
B e a t r i c e 2 . 5 1.0 4 . 2 L . 3 3 . 9
B e r y l 5 . 0 4 . 6 5 . 6 4 . 6 5 . 6
B r a e i . 9 0 . 5 2.6 1 .0 2.2
B r e n t 0 . 1 - 0.6 0.8 - 0 . 4 0.8
B u c h a n - 2 . 4 - 3 . 4 - 1 . 3 - 3 . 6 - 0.8
C 1a y m o r e 6.2 5 . 8 6 . 6 5 . 7 6 . (
C o r m o r a n  t - 1 4 . 9 - 1 6  . i - 1 3 . 7 - 1 7 . 0 - 1 2 . 5
C o r m o r a n t  N t h - 1 . 4 -2 . 7 0.1 - 2.2 - 0.6
D u n l i n 7 . 8 7 . 5 8.2 7 . 3 8 . 4
F o r t i e s 10 . 1 9 . 9 1 0 . 3 9 . 7 iO  . 5
F u l m a r 4 .8 4 . 1 5 . 6 4 . 2 5 . 5
H e a t h e r -1 L . 5 - 1 2 . 5 - 1 0 . 4 - 1 2 . 9 - 1 0 . 1
H u t t o n 1 . 5 0  . L 3 . 1 0.8 2 . 4
H u t+ o n  NW 3 . 8 2.6 5 . 0 3 .1 4 . 6
M a g n u s - i  . 1 - 2 . 3 0 . 4 -1 .6 - 0 . 3
M a u r e e n - 1 . 4 - 3 . 2 0 . 7 - 2 . 5 - 0 . 3
M o n t r o s e 4 . 5 3 , 8 5 . 4 3 . 5 5 . 7
M u r c h i s o n  UK 4 . 5 4 . 0 5 . 2 3 . 9 5 . 3
N i n i a n 3 . 1 2 . 7 3 . 5 2 . 7 3 . 6
P i  p e r 1 2 . 5 1 2 . 4 12.6 12.1 1 2 . 9
S t a t f j o r d  UK 2.8 2.1 3 . 8 2 . 3 3 . 5
T a r t  an 2 . 3 1.1 3 . 7  . 1 . 4 3 . 4
T h i s t l e 2 . 4 2.0 2.8 1 . 9 2 . 9
N o t e ;  C P I  p r i c e  s c e n a r i o ( s e e  f o o t n o t e  2 t o  c h a p t e r  4 )  a s s u m e d  
*  u s i n g  a 10% d i s c o u n t  r a t e
+ I n i i a t . o n  f a l l i n g  t o  8%, £1 = $ 1 . 8 5  e x c h a n g e  r a t e
4
-  11 -
T a b l e  2 :  S e n s i t i v i t y  o f  P o s t - T a x  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  o n  t h e  
E s t a b l i s h e d  C o m m e r c i a l  O i l f i e l d s  t o  V a r i a t i o n s  m  t h e  O i l  
P r i c e  F o r e c a s t s  ( 1 9 8 0  £ )
C e n t r a l  C a s e  D e v i a t i o n s  f r o m  C e n t r a l  C a s e
F o r e c a s t s  L o w e r  O i l  P r i c e s  H ig h e r  O i l  P r i c e s
A r g y i  i 1 3 . 0 i i . 3 1.5.6
Auk 17 . 2 1 6 . 9 17 . /
B e a t r i c e 2 . 5 0.8 5 . 1
B e r y l 5 . 0 4 . 3 6 . 3
B r a e 1 . 9 0 . 4 3 . 7
B r e n t 0 . 1 - 0.6 1.2
B u c h a n - 2 . 4 - 3 . 8 0.1
C l a y m o r e 6.2 5 . 4 7 , 3
C o r m o r a n t - 1 4  . 9 - 1 7  . 2 - l i  .6
C o r m o r a n t  N t h - 1 . 4 - 2 . 7 0.6
D u n l i n / .8 / .0 9 . 1
F o r t i e s lO.  i 9 . 6 10.8
F u i m a r 4 . 8 3 . 8 6.6
H e a t h e r - 1 1 . 5 - 1 3 . 4 - 9 . 0
H u t t o n I . 5 0 . 4 4 . 1
H u t t o n  N1Y 3 . 8 2 . 4 5 . 9
M a g n u s -1 . i - 2.2 i  .0
M n u W o n - 1 . 4 - 3 . 5 1.6
M o n t r o  se 4 . 5 3 . 0 6 . 9
M u r c h i s o n  UK 4 . 5 3 . 5 6 . 3
N m i  an 3 . 1 2 . 4 4 . I
P i p e r 12 . 5 12.1 1 3 . 1
S t a f f j o r d  UK 2.8 2 .0 4 . 3
T a r t a n 2 . 3 0.8 4 .  (
T h i s t l e 2 . 4 1.6 3 . 6
N o t e ;  C e n t r a l  iC a s e  a s s u m e s  t h e  C P I  p r i c e  s c e n a r i o , L o w e r  O i l  P r i c e s  as:
t h e  LPD p r i c e s c e n a r i o  a n d  H ig h e r  O n P r i c e s a s s u m e s  UMP p r i c e
s c e n a r i o  
e x c h a n g e  
*  u s i n g  a 10%
4
( s e e  f o o t n o t e  2 m  c h a p t e r  4 )  
r a t e  a s s u m p t i o n s ,  
d i s c o u n t  r a t e
C e n t r a l  c a s e  i n f l a t i o n  .
-  12 -
F i n a l l y ,  x n  v a l u i n g  p r o j e c t s  we d i s c o u n t  t h e i r  c a s h  f l o w s .  T h e  c h o i c e  o f  
d i s c o u n t  r a t e  i s  n o t  c l e a r  -  i t  w i i i  d e p e n d  o n  d i f f e r e n t  c o m p a n i e s *  
e v a l u a t i o n  o f  t h e i r  o p p o r t u n i t y  c o s t  o f  c a p i t a l  a n d  o n  t h e i r  a t t i t u d e s  
t o w a r d s  r i s k .  R e c e n t  p u b l i s h e d  s t u d i e s  h a v e  a d o p t e d  d i s c o u n t  r a t e s  m  r e a l  
t e r m s  f r o m  5% t o  15% ( l 4 ) .  So l o n g  a s  we w i s h  t o  m i r r o r  i n d u s t r y  d e c i s i o n s ,  
we m i r r o r  t h e  i n d u s t r y ' s  d i s c o u n t  r a t e  w h i c h ,  m  p u b l i s h e d  s t u d i e s ,  h a s  b e e n  
i0%  m  r e a l  t e r m s  ( i 5 ) .  T a b l e  3 s h o w s  p o s t - t a x  p r o f i t s  w i t h  d i f f e r e n t ,  
r a t e s  o f  d i s c o u n t  f o r  t h e  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s .  I n  c h a p t e r  6 
we a l s o  r e q u i r e  a d i s c o u n t  r a t e  t h a t  r e f l e c t s  t h e  o p p o r t u n i t y  c o s t  o f  
c a p i t a L  o n l y ,  an d  d o e s  n o t  i n c l u d e  a n y  a l l o w a n c e  f o r  r i s k s .  R e c e n t  l o n g - t e r m  
i n t e r e s t  r a t e s  a r e  a r o u n d  12% t o  14% ( 1 6 )  w h i c h ,  g i v e n  a f o r e c a s t  i n f l a t i o n  
r a t e  o f  8%, s u g g e s t s  t h e  r e a l  o p p o r t u n i t y  c o s t  o f  c a p i t a l  o n  a s a f e  
i n v e s t m e n t  i s  a r o u n d  5%.
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T a b l e  3 :  S e n s i t i v i t y  o f  P o s t - T a x  N e t  P r e s e n t  V a l u e s  p e r  to n n e  o n  t h e  E s t a b l i s h e d
C o m m e r c i a l  O i l f i e l d s  t o  V a r i a t i o n s  m  t h e  R a t e  o f  P i s c o u n t  ( i 9 8 0  £ )
C e n t r a l  C a s e  F o r e c a s t  D e v i a t i o n s  f r o m  t h e  C e n t r a l  C a s e
(10% D i s c o u n t  R a t e )  (5% D i s c o u n t  R a t e )  ( 15% D i s c o u n t  R a t e )
A r g y i 1 1 3 . 0 1 6 . 1 10.0
A u k 1 7 . 2 1 8 . 6 1 4 . 6
B e a t r i c e 2 . 5 8 . 4 -  2.1
B e r y l 5 . 0 7 . 6 2 . 7
B r a e L . 9 5 . 9 - 0 . 9
B r e n t 0.1 4 . 9 - 4 . 3
B u c h a n - 2 . 4 3 . 9 - 8 . 3
C 1a y m o r e 6.2 9 . 4 3 . 0
C o r m o r a n t - 1 4 . 9 - 5 . 1 - '  2 5 . 0
C o r m o r a n t  N t h - 1 . 4 3 . 4 - 5 . 0
D u n i m 7 . 8 1 0 . 9 4 . 8
F o r t i e s 10.1 i l .2 8,6
F u l m a r 4 . 8 7 . 7 2 . 7
H e a t h e r - 1 1 . 5 - 1 . 7 - 2 1 . 4
H u t t o n 1 . 5 5 . 5 - 1 . 1
H u t t o n  N\V 3 . 8 7 . 3 1 . 3
M a g n u s -1 . i 3 . 0 - 3 . 7
M a u re e n - 1 . 4 4 . 2 - 5 . 3
M o n t r o s e 4 . 5 11.6 - 3 . 1
i
M u r c h i s o n  UK 4 . 5 8.1 1 . 5
N i n i a n 3 . 1 7 . 1 - 0 . 9
P i p e r 1 2 . 5 1 3 . 2 11 .  5
S t a t f j o r d  UK 2.8 6 . G 0
T a r t a n 2 . 3 7 . 2 - 1 . 4
T h l s  t  i  e 2 . 4 6 . 9 - 2 . 4
N o t e ;  CP I  p r i c e  s c e n a r i o  a s s u m e d  ( s e e  f o o t n o t e  2 i n  c h a p t e r  4 )  a n d  c e n t r a l  
c a s e  i n f l a t i o n  a n d  e x c h a n g e  r a t e  a s s u m p t i o n s .
F o o t n o t e s
S e l e c t  C o m m i t t e e  o n  E n e r g y ,  N o r t h  Sea O i l  D e p l e t i o n  P o l i c y , S e s s i o n  
1 9 8 1 - 8 2 ,  T h i r d  R e p o r t ,  H o u s e  o f  Com m ons P a p e r  3 3 7 ,  HMSO, L o n d o n ,
May  1 9 8 2 .
S e l e c t  C o m m i t t e e  o n  E n e r g y ,  P r e s s  S t a t e m e n t :  N o r t h  Se a  O i l  De p l e t i o n  
P o l i c y , HMSO, L o n d o n ,  1 8 t h  M a y ,  1 9 8 2 .
S e l e c t  C o m m i t t e e  o n  E n e r g y ,  N o r t h  Sea O i l  D e p l e t i o n  P o l i c y , o p  c i t ,  
p a r a g r a p h  6 8 . See  a l s o  p a r a g r a p h s  72  an d  7 3 .
S e c r e t a r y  o f  S t a t e  f o r  E n e r g y  a n d  t h e  C h a n c e l l o r  o f  t h e  E x c h e q u e r ,  
M em orandum  o n  t h e  S e l e c t  C o m m i t t e e  o n  E n e r g y  R e p o r t  " N o r t h  Sea  
O i l  D e p l e t i o n " ,  HMSO, L o n d o n ,  3 1 s t  A u g u s t  1 9 8 2 ,  p a r a g r a p h  2 1 .
S e c r e t a r y  o f  S t a t e  f o r  E n e r g y  a n d  t h e  C h a n c e l  L o r  o f  t h e  E x c h e q u e r ,  
M em orandum  o n  t h e  S e l e c t  C o m m i t t e e  o n  E n e r g y  R e p o r t  " N o r t h  Sea  
O i l  D e p l e t i o n , "  i b i d ,  p a r a g r a p h  2 3 .
S e c r e t a r y  o f  S t a t e  f o r  E n e r g y  a n d  t h e  C h a n c e l l o r  o f  t h e  E x c h e q u e r ,  
M em orandum  o n  t h e  S e l e c t  C o m m i t t e e  o n  E n e r g y  R e p o r t  " N o r t h  Sea  O i l  
D e p l e t i o n " , i b i d ,  p a r a g r a p h  3 2 .
See  C iu iu Q S  R o s s  A . L . ,,T h e  N o r t h  Sea O i l  and  Gas  T a x a t i o n :  A C a s e  
f o r  R e f o r m " ,  T h e  T h r e e  B a n k s  R e v i e w , J u n e  1 9 8 2 ,  t h e  I n s t i t u t e  f o r  
F i s c a l  S t u d i e s  C o m m i t t e e  N o r t h  Se a  O i l  T a x a t i o n , t h e  I n s t i t u t e  f o r  
F i s c a l  S t u d i e s ,  L o n d o n ,  1 9 8 1 ,  J o h n s o n  C . J .  "T h e  I m p r o v e m e n t  o f  t h e  
N o r t h  S ea  T a x  S y s t e m " ,  F i s c a l  S t u d i e s , V o l  2 .  N o .  1 ,  E n e r g y  
C o m m i s s i o n  P a p e r  n o .  19 O f f s h o r e  O i l  P o l i c y , D e p t ,  o f  E n e r g y ,
HMSO, L o n d o n  1 9 7 8 ,  G a f f n e y  M. E x t r a c t i v e  R e s o u r c e s  a n d  T a x a t i o n ,  
U n i v e r s i t y  o f  W i s c o n s i n  P r e s s ,  L o n d o n  1 9 6 7 ,  S u m n e r M . T .  " P r o g r e s s i v e  
T a x a t i o n  o f  N a t i o n a l  R e s o u r c e  R e n t s "  M a n c h e s t e r  S c h o o l  o f  S o c i a l  
an d  E c o n o m ic  S t u d i e s , V o l  4 6  N o . I ,  1978  a n d  Kemp A .  " F i s c a l  P o l i c y  
a n d  t h e  P r o f i t a b i l i t y  o f  N o r t h  Sea  O i l  E x p l o r a t i o n " ,  S c o t t i s h  
J o u r n a l  o f  P o l i t i c a l  E c o n o m y ,  V o l  X X 11 No 3 ,  19 75  w h o ,  a m o n g s t  o t h e r s ,  
d i s c u s s  a n d  u s e  t h e  c r i t e r i a .  Se e  a l s o  S e l e c t  C o m m i t t e e  o n  E n e r g y  
N o r t h  Se a  O i l  D e p l e t i o n  P o l i c y , o p  c i t ,  b o t h  r e p o r t  an d  e v i d e n c e .
We s t r e s s  t h i s  i s  o n l y  an  o u t l i n e .  M o r e  c o m p r e h e n s i v e  d e t a i l s  c a n  
be fo u n d  m  H a y l i o r  R . F .  a n d  P l e a s a n c e  R . T .  UK T a x a t i o n  o f  O f f s h o r e  
O i l  a n d  G a s , B u t t e r w o r t h ,  L o n d o n ,  1977  o r  i n  M c C l u r e  J . G .  & L a v i e s  A . G .  
U n i t e d  K in g d o m  O i l  a n d  Gas  T a x  L e g i i s a t i o n , T a x  a n d  F i n a n c i a l  P l a n n i n g  
L t d ,  W o k i n g  1 9 8 0 .
F o r  e a r l y  L a n d w a r d  l i c e n c e s , t h e  r a t e  o f  r o y a l t y  d e c l i n e s  as  p r o d u c t i o n  
d r o p s  b e l o w  a b o u t  2,000  b a r r e L s  p e r  d a y .
I n  p a r t i c u l a r ,  t h e  O i i m a n  M a c l e a n  H u n t e r  L t d ,  N o r o i l  N o r o i i  
P u b l i s h i n g  H o u s e  L t d . ,  O f f s h o r e  E n g in e e r  T hom as T e L f o r d  L t d . ,
E u r o p e a n  O f f s h o r e  P e t r o l e u m  N e w s l e t t e r , N o r o i i  P u b l i s h i n g  H o u s e  L t d . ,  
a n d  t h e  F i n a n c i a l  T i m e s  N o r t h  Sea  L e t t e r , t h e  F i n a n c i a l  T i m e s  
B u s i n e s s  I n f o r m a t i o n  L t d .
See  Jam e s  C a p e i  & Co B n  t o i l  J a m e s  C a p e l  & C o ,  L o n d o n ,  1 9 8 2 ,
I . W a t t s  New O i l  C o m p a n y  V a l u a t i o n s  a n d  B n  t o i l  De Z o e t e  a n d  S e v a n ,  
L o n d o n ,  19 82  a n d  S c o t t ,  G o f f  an d  H a n c o c k  UK O i l  a n d  Gas  R e v i e w  
S c o t t ,  G o f f  a n d  H a n c o c k ,  L o n d o n  1 9 8 2 ,  w h e re  e x c h a n g e  r a t e  f o r e c a s t s  
r a n g e  f r o m  £ i  « $ 1 . 7 0  t o  £ i  = $ 2 . 0 0  an d  i n f l a t i o n  r a t e s  r a n g e  f r o m  
5% t o  9% p e r  y e a r .
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1 2 .  M o r e  d e t a i l s  c a n  be f o u n d  i n  c h a p t e r  5 -  s e e  T a b l e  2 i n  
p a r t i c u l a r  -  and  t h e  f o o t n o t e s  t o  t h a t  c h a p t e r .
1 3 .  F o r  m o r e  d e t a i l s  s e e  f o o t n o t e  2 m  c h a p t e r  4 .  T h e  d i f f i c u l t i e s  
o f  f o r e c a s t i n g  o i l  p r i c e s  a r e  e x p l a i n e d  b y  R o b i n s o n  C .  " T h e  
F u t u r e  o f  C r u d e  O i L  P r i c e s "  S u r r e y  E n e r g y  E c o n o m i c s  D i s c u s s i o n  
P a p e r  n o .  1 2 ,  U n i v e r s i t y  o f  S u r r e y ,  G u i L d f o r d ,  1 9 8 2 ,  T h e  N o r t h  
Sea  a n a l y s t s  q u o t e d  m  f o o t n o t e  i l  a b o v e  te n d  t o  u s e  r o u g h l y  
c o n s t a n t  r e a l  o i l  p r i c e s  o r  som e s l i g h t  r e a l  o i l  p r i c e  g r o w t h .  
See a l s o  C h a s e  M a n h a t t a n  B a n k  W o r l d  O i l  P r i c e  P r o s p e c t s  E n e r g y  
E c o n o m i c s  D i v i s i o n ,  C h a s e  M a n h a t t a n  B a n k ,  New Y o r k  1 9 8 2 .
14 .  Kemp A . G .  a n d  R o s e  D .  I n v e s t m e n t  i n  O i l  E x p l o r a t i o n  an d  
D e v e l o p m e n t :  A C o m p a r a t i v e  S t u d y  o f  t h e  E f f e c t s  o f  T a x a t i o n  
N o r t h  Sea  O c c a s s i o n a l  P a p e r s ,  U n i v e r s i t y  o f  A b e rd e e n  D e p t  o f  
P o l i t i c a l .  E c o n o m y ,  A b e r d e e n ,  1 9 8 2  an d  t h e  r e f e r e n c e s  c i t e d  i n  
f o o t n o t e  11 a b o v e .
1 5 .  UKOOA S u b m i s s i o n  t o  t h e  E x c h e q u e r  o n  t h e  1981  c h a n g e s  t o  t h e
UK O i l  T a x  R e g i m e , UKOOA, L o n d o n ,  O c t o b e r  1981  a n d  UKOOA R e p o r t  
o n  t h e  G o v e r n m e n t ' s  P r o p o s e d  C h a n g e s  t o  P R T , UKOOA, L o n d o n  1 9 / 9 .
16 . See  t h e  r a t e  o f  i n t e r e s t  o n  B r i t i s h  G o v e r n m e n t  S e c u r i t i e s  
L o n g - d a t e u  ( 2 0  y e a r s ) ,  r e p o r t e d  i n  T a b l e  66 o f  E c o n o m i c  T r e n d s  
CSO, L o n d o n  N o v e m b e r ,  i y 8 2 .
4
Appenaix A: North Sea Field Database
T h e  t o t  t o w i n g  e l e v e n  t a b l e s  d e t a i l  t h e  d a t a b a s e  u s e d  t h r o u g h o u t  t h e  t h e s i s .  
T h e  f i r s t  f i v e  t a b l e s  d e s c r i b e  t h e  2 5  " e s t a b l i s h e d  c o m m e r c i a l "  f i e l d s  a n d  
t h e  n e x t  l i v e  t a b l e s  d e s c r i b e  t h e  2 3  " p o t e n t i a l l y  c o m m e r c i a l "  n e i d s .  I n  
e a c h  b i o c K  o i  f i v e  t a b l e s  t h e  f i r s t  t a b l e  s h o w s  som e su m m a ry  i n f o r m a t i o n  
o n  t h e  t o t a l  p r o d u c t i o n  a n d  c o s t s  o f  e a c h  f i e l d ,  an d  s u b s e q u e n t  t a b l e s  
d e t a i l  t h e  y e a r - b y - y e a r  e s t i m a t e s  l o r  p r o d u c t i o n ,  o p e r a t i n g  c o s t s ,  c a p i t a l  
c o s t s  m  c u r r e n t  p r i c e s  a n d  c a p i t a l  c o s t s  m  c o n s t a n t  l 9 8 0  p r i c e s .  T h e  
e l e v e n t h  t a b l e  d e s c r i b e s  t h e  e s t i m a t e s  f o r  t h e  " a s s u m e d  new d i s c o v e r i e s " .
I t  r e p o r t s  som e su m m a ry  i n f o r m a t i o n ,  i n c l u d i n g  t h e  n u m b e r o f  e a c h  f i e l d  
s i z e ,  t o t a l  p r o d u c t i o n  a n d  t o t a l  c o s t s  i n  c o n s t a n t  1 9 8 0  p r i c e s ,  a s  w e l l  as  
y e a r - b y - y e a r  p r o d u c t i o n  an d  c o s t  f o r e c a s t s .
S e v e r a l  a b b r e v i a t i o n s  a r e  u s e d  i n  t h e  t a b l e s ;
O p e x  -  o p e r a t i n g  e x p e n d i t u r e s
C a p e x  -  c a p i t a l  e x p e n d i t u r e s
mm -  m i l l i o n
p k d p n  o r  p d p  -  p e a k  d a i l y  p r o d u c t i o n  
NGL -  n a t u r a L  g a s  l i q u i d s
b n  o r  b b i  -  b a r r e l s
s t e r  -  s t e r l i n g
p r o d n  -  p r o d u c t i o n
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Chapter 2 Approach to Welfare Economics
1. Introduction
The thesis seeks to establish if the system of North Sea taxation can be 
improved. Before considering North Sea policy then, a criterion must be 
specified that enables policy changes to be assessed. This chapter explains 
the rationale behind the criterion adopted and thus detaiLs the nature of 
the improvement sought in subsequent chapters. Like traditional 
microeconomic policy prescriptions, our criterion is based on Paretian 
principles. However, as the standard Paretian rules seem to be lacking, 
our criterion represents a development of the standard approach.
Traditional microeconomic policy prescriptions tend to be confined to the 
use of the Paretian criterion; if some reallocation of commodities Leaves 
no-one feeling worse off while improving the well-being of at least one 
agent, then a Pareto improvement is said to result if this reallocation 
occurs. Distributional policies, improving some individuals' welL-being 
at the expense of the satisfaction of others, are regarded as matters of 
subjective judgement, not as Pareto improvements, and tend not to be 
advocated by economists (1). Somewhere between Pareto improvements and 
distributional policies lie potential Pareto improvements. These are 
reallocations of resources that yield gains from trade, which if used to 
compensate the sufferers would be more than sufficient to make sufferers 
no worse off, but where no compensation is actually paid. Both Pareto 
improvements and potential Pareto improvements rest on the assertion that 
current arrangements lead to a Pareto inefficient allocation (2). Subsequent 
sections question this assertion, and conclude that Pareto inefficiency 
can never occur, in principle, under completely unpaternalistic views and 
hence this criterion can offer no policy guidance.
Pareto optimality has been criticised, and rejected as a useful concept 
for directing policy, by many economists (3). Its inability to comment 
on distributional affairs is a serious limitation. Some writers refuse to 
accept the lack of paternalism implied by Pareto. Others dwell on the 
unquantifiables, which cannot readily be included in Paretian economics, 
while others denounce its relevance because complexities in the economy make 
the achievement of a Pareto optimal allocation unlikeLy. Tho search for
Pareto improvements has generated similar criticisms, which question if a 
Pareto improvement is truly an improvement. Despite these misgivings, we 
accept that an improvement occurs if someone is made better off while no-one 
is worse off. In paretian economics, however, the search is for changes 
which make someone feel better off while no-one feels worse off. These 
are changes which we would accept as improvements also, but we do not believe 
to be m  the realm of policy. They are outside the realm of policy because 
such Pareto improvements will always be fulfilled without recourse to 
coercion and hence this form of Pareto efficiency is inevitable.
Traditional microeconomic policy is considered in the next section and 
found to be lacking. The guidelines that would emerge for North Sea 
policy would be unlikely to result in Pareto improvements as the conventional 
targets are not relevant. In defining more relevant targets it becomes 
apparent that, in the unpaternalistic sense of Pareto, no inefficiency will 
be evident. We then suggest areas where economists can be paternalistic and 
adapt the Pareto criterion to give policy guidelines.
2. Conventional Target
2.1 Two stage Methodology
Conventional microeconomic policy prescriptions for efficiency emerge from a 
comparison of the characteristics of a set of allocations deemed to b© optimal 
with the characteristics of the allocation that result in practice (4). The 
need for policy arises in a two stage process. First, a set of target 
solutions - deemed to be desirable because of their Pareto efficient nature - 
is referenced. Second, the existing allocation is compared to the target 
solutions, by comparing the characteristics of each allocation. If 
differences in the characteristics are found then a need for policy arises.
By contrasting the consequences of markets and other allocatory devices with 
the characteristics of the target solutions, imperfections m  the practical 
system are brought into sight. These imperfections are seen to push the final 
allocation away from the desired target, with the direction and the magnitude 
of these effects determining the required policy response. Next, certain 
measures are formulated to overcome or by-pass the market faults and, with 
the appropriately sized push, the measures are implemented to achieve the 
target position. In this way the Paretian criterion is applied, value 
judgements on income distribution are avoided, and if the policy is pursued 
economic welfare is deemed to improve.
2 . 2  I n d e p e n d e n c e  a n d  O b j e c t i v i t y  o f  Two S t a g e s
\
O b j e c t i v e  a n a l y s i s  i s  m a i n t a i n e d  i n  t h i s  t w o  s t a g e  p r o c e d u r e  by  k e e p i n g  t h e  
s t a g e s  s e p a r a t e .  T h e  d e r i v a t i o n  o f  t h e  t a r g e t  c h a r a c t e r i s t i c s  i n  t h e  f i r s t  
s t a g e  i s  n o t  d e p e n d e n t  o n  t h e  a l l o c a t o r y  d e v i c e s  t e s t e d  m  t h e  s e c o n d  s t a g e .
T h e  c h a r a c t e r i s t i c s  o f  t h e  t a r g e t  p o i n t s  -  w h e r e  m a r g i n a l  r a t e s  o f  s u b s t i t u t i o n  
a n d  m a r g i n a l  r a t e s  o f  t r a n s f o r m a t i o n  a r e  a l L  e q u a t e d  a n d  w h e r e  m a r g i n a l  s o c i a l  
b e n e f i t s  a r e  j u s t  b a l a n c e d  by  m a r g i n a l  s o c i a l  c o s t s  -  a r e  t h e  same w h e t h e r  
e x i s t i n g  a l l o c a t i o n s  a r e  c e n t r a l L y  d e t e r m i n e d  o r  a r e  t h e  o u t c o m e  o f  
a t o m i s t i c  m a r k e t  b e h a v i o u r .  T h u s ,  t h e  t a r g e t  a l l o c a t i o n s ,  as  w e l l  as  t h e i r  
c h a r a c t e r i s t i c s ,  a r e  u n a f f e c t e d  b y  t h e  c h o s e n  m e t h o d  o f  a l l o c a t i o n  ( 5 ) .
2 . 3  A b i l i t y  t o  be o b j e c t i v e
T h e  a b i l i t y  t o  d i c h o t o m i s e  t h e  p r o b l e m  r e s t s  i n  t h e  d e f i n i t i o n  o f  t h e  t a r g e t  
c h a r a c t e r i s t i c s .  N o t  o n l y  i s  t h e  d e f i n i t i o n  n o t  r e l e v a n t  f o r  a n a l y s i n g  
N o r t h  Se a  p o l i c y ,  w h e r e  t h e  e c o n o m i c  a g e n t s  a r e  s o p h i s t i c a t e d  o r g a n i s a t i o n s  
an d  w h e r e  p o l i c y  c a n  be t e c h n i c a l l y  e v a l u a t e d ,  b u t  t h e  v a l i d i t y  o f  s u c h  
d i c h o t o m i e s  i s  d o u b t f u l .
2 . 3 . 1  L a c k  o f  R e l e v a n c e  i f  O b j e c t i v e
I n  t r a d i t i o n a l  m i c r o e c o n o m i c  p o l i c y ,  a l l o c a t i o n s  a r e  d e em e d  t o  be  P a r e t o  
e f f i c i e n t  wh en  a l l  p o s s i b l e  r e a l l o c a t i o n s  i n v o l v e  a t  l e a s t  o n e  a g e n t  m  a 
t o s s  o f  u t m t y  ( 6 ) .  I n  t h e  a s s e s s m e n t  o f  v a r i o u s  a l l o c a t i o n s ,  g o o d s  a r e  
t r a n s f o r m e d  s u b j e c t  t o  t h e  p r o d u c t i o n  o p p o r t u n i t i e s  b u t  a r e  c o s t l e s s l y  
t r a d e d  b e t w e e n  f i r m s  a n d  a g e n t s .  T he  t a r g e t  a l l o c a t i o n s  may  t h e n  be d e f i n e d  
a s  t h e  s e t  o f  o u t c o m e s  w h i c h  i f  c o s t l e s s l y  r e a c h e d  c o u l d  n o t  be  i m p r o v e d  u p o n .  
T h i s  d e f i n i t i o n  d r a w s  a t t e n t i o n  t o  t h e  l i m i t e d  r e l e v a n c e  o f  s u c h  a t a r g e t .  
R e a l l o c a t i n g  g o o d s  i n v o l v e s  p o s i t i v e  t r a n s a c t i o n  c o s t s ,  o i t e n  o f  c o n s i d e r a b l e  
s i z e .  I n d e e d ,  o n l y  i n  t h e  c a s e  w h e r e  t h e  t a r g e t  a l l o c a t i o n  i s  i d e n t i c a l  t o  t h e  
i n i t i a l  e n d o w m e n t s  c a n  t h i s  r e a l l o c a t i o n  be a c h i e v e d  c o s t l e s s l y  a n d  t h e n  i t  
i s  u n n e c e s s a r y .
2 . 3 . 2  T e s t i n g  t h e  T a r g e t
F o r  t h e  s e c o n d  s t a g e ,  d i i ' t e r e n t  m e c h a n i s m s  o f  a l l o c a t i n g  g o o d s  a r e  
e x a m i n e d  t o  s e e  i f  a t a r g e t  a l l o c a t i o n  i s  l i k e l y  t o  be m e t .  I n  p a r t i c u l a r ,  
i t  may be  s h o w n  t h a t  a p e r f e c t l y  w o r k i n g ,  f r i c t i o n  l e s s , p r i c e  s y s t e m  w i i L  
s a t i s f y  t h e  t a r g e t ' s  c o n d i t i o n s  b y  y i e l d i n g  a P a r e t o  o p t i m u m .  T h i s  i s  
h a r d l y  s u r p r i s i n g  t h o u g h ,  s i n c e  t h i s  a l l o c a t o r y  t o o l  m i m i c s  t h e  t a r g e t  
d e f i n i t i o n :  a p e r f e c t l y  w o r k i n g ,  f r i c t i o n  l e s s , p r i c e  s y s t e m  c a n  c o s t l e s s l y
r e a l l o c a t e  g o o d s .  So l o n g  as  a g e n t s  a r e  r a t i o n a l  an d  a r e  de em e d  t o  k n o w  t h e i r  
i n t e r e s t s  b e t t e r  t h a n  a n y o n e  e l s e ,  t h e y  w i l l  t r a d ©  u n t i l  a i l  p o t e n t i a l  g a m s  
f r o m  t r a d i n g  a r e  r e a l i s e d  ( / ) .
A s s e s s m e n t  o f  t h e  e x i s t i n g  a l l o c a t o r y  m e c h a n i s m  i s  p e r f o r m e d  b y  h i g h l i g h t i n g  
t h e  d e v i a t i o n s  f r o m  t h e  p e r f e c t l y  w o r k i n g ,  f r i c t i o n l e s s , p r i c e  s y s t e m .  T h e s e  
d e v i a t i o n s  i m p l y  a t a r g e t  s o l u t i o n  i s  n o t  a t t a i n e d .  P o l i c i e s  a r e  t h e n  
r e c o m m e n d e d  t o  o v e r c o m e  t h e  d e v i a t i o n .
2 . 3 . 3  M a r k e t  F a i l u r e  a n d  T r a n s a c t i o n  C o s t s
S u c h  d e v i a t i o n s  a r e  c o m m o n l y  r e f e r r e d  t o  a s  m a r k e t  f a i l u r e s .  T h e  l i t e r a t u r e  
o n  m a r k e t  f a i l u r e s  seem s  t o  h a v e  a c c e p t e d  t h e  common c a u s e  o i  a l L  m a r k e t  
f a i l u r e s  as  some f o r m  o f  t r a n s a c t i o n  c o s t s  ( 8 ) .  M o n o p o l y  an d  e x t e r n a l i t i e s  
f o r  i n s t a n c e ,  a r e  m e r e L y  s y m p t o m s  o f  m a r k e t  f a i l u r e .  T h e  e x i s t e n c e  o f  
t r a n s a c t i o n  c o s t s ,  h o w e v e r ,  i m p l i e s  t h e  t a r g e t  s o l u t i o n s  a r e  no  l o n g e r  
f e a s i b l e  u n l e s s  some o t h e r  a l l o c a t o r y  d e v i c e  w i t h  z e r o  t r a n s a c t i o n  c o s t s  
c o u l d  r e p l a c e  t h e  e x i s t i n g  m e c h a n i s m  c o s t l e s s l y ,  w h i c h  i s  an  i m p o s s i b l e  
e x c e p t i o n .  A t a r g e t  d e f i n e d  w i t h  z e r o  t r a n s a c t i o n  c o s t s  i s  n o t  r e l e v a n t  
i n  a w o r l d  w h e r e  t r a n s a c t i o n  c o s t s  a r e  u n i v e r s a l .  I n d e e d  t h e  i d e n t i f i c a t i o n  
o f  an  a r e a  o f  m a r k e t  f a i l u r e  s i g n i f i e s  t h a t  t r a n s a c t i o n  c o s t s  a r e  i m p o r t a n t .  
H i g h l i g h t i n g  a d e v i a t i o n  f r o m  a p e r f e c t l y  w o r k i n g ,  f n c t i o n l e s s , s y s t e m  
i m p l i e s  t r a n s a c t i o n  c o s t s  e x i s t  and  h e n c e  t h e  o r i g i n a l  s e t  o f  t a r g e t  s o l u t i o n s  
d e f i n e d  m  t h e  a b s e n c e  o f  t r a n s a c t i o n  c o s t s  i s  n o t  a t t a i n a b l e .  T o  c o n t i n u e  
t h e  a n a l y s i s  w h i l e  i g n o r i n g  t r a n s a c t i o n  c o s t s  i s  l i k e l y  t o  p r o d u c e  m i s l e a d i n g  
p o l i c y  p r e s c r i p t i o n s  an d  t h e  P a r e t i a n  n a t u r e  o f  t h e  i m p r o v e m e n t  m u s t  be  
d o u b t e d .
2 . 3 . 4  R e d u n d a n c y  o f  T r a n s a c t i o n  C o s t l e s s  T a r g e t s
On c e  t h e  r e l a t i o n  o f  t r a n s a c t i o n  c o s t s  t o  t h e  t a r g e t  a l l o c a t i o n s  i s  a c c e p t e d ,  
t h e n  a n y  t a r g e t  r e a c h e d  b y  r e a l l o c a t i n g  g o o d s  c o s t i e s s L y  i s  c o m p l e t e l y  
r e d u n d a n t .  C l e a r l y ,  f o r  e x a m p l e ,  a p o l i c y  r e c o m m e n d i n g  a P i g o v i a n  t a x  
t o  r e c t i f y  an  e x t e r n a l i t y  may  n o t  be  a P a r e t o  i m p r o v e m e n t  i f  t h e  t r a n s a c t i o n  
c o s t s  ( o f  l e g i s l a t i o n ,  e n f o r c e m e n t  an d  r e g u l a t i o n )  a r e  b o t h  o n e r o u s  an d  
i g n o r e d  b y  t h e  p e r s o n  r e c o m m e n d i n g  t h e  t a x .
L e s s  o b v i o u s  i s  t h e  r e d u n d a n c y  o f  t h e  c o s t l e s s  t a r g e t  w h e n  t h e  e c o n o m i s t  
i n c l u d e s  an  a s s e s s m e n t  o f  r e l a t i v e  t r a n s a c t i o n  c o s t s  o f  a l t e r n a t i v e  
p o l i c i e s  ( 9 ) .  T h e  t r a n s a c t i o n  c o s t s  o f  d i f f e r e n t  i n s t i t u t i o n s  o r  p r o g r a m m e s
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may  be  c o m p a r e d  t o  s e e  w h i c h  p o l i c y  i s  m o s t  e f f i c i e n t  a t  m o v i n g  t o w a r d s  
a t r a n s a c t i o n  c o s t l e s s  t a r g e t .  Some t r a d e - o f f  b e t w e e n ,  o n  t h e  o n e  h a n d ,  
t h e  c l o s e n e s s  o f  t h e  f i n a l  a l l o c a t i o n  t o  t h e  c o s t l e s s  t a r g e t  a n d ,  o n  t h e  
o t h e r  h a n d ,  t h e  i n c r e a s i n g  t r a n s a c t i o n  c o s t s  i n c u r r e d  w h en  c l o s e r  t o  t h e  
t a r g e t ,  may  be m a d e .  T h e r e  a r e  t w o  r o u t e s  t o  q u e s t i o n  t h e  u s e f u l n e s s  o f  
a s s e s s i n g  t h i s  t r a d e - o f f .  F i r s t ,  s o  l o n g  as  t r a n s a c t i o n s  c o s t s  e x i s t ,  
t h e n  t h e  c o s t l e s s  t a r g e t  i s  n o t  a t t a i n a b l e  b y  d e f i n i t i o n .  I f  t h e  t a r g e t  
i s  n o t  a t t a i n a b l e ,  t h e n  o n e  s h o u l d  q u e s t i o n  w h e t h e r  a m o v e m e n t  t o w a r d s  
i t  i s  d e s i r a b l e  ( l O ) .
S e c o n d ,  an  a s s e s s m e n t  o f  t h e  t r a n s a c t i o n  c o s t s  p e r  s e  i s  n o t  a t  a l l  
i n f o r m a t i v e .  One  n e e d s  t o  r e c o g n i s e  t h a t  t r a n s a c t i o n  c o s t s  a b s o r b  r e a l  
g o o d s  and  r e s o u r c e s ,  o n e  n e e d s  t o  a s s e s s  w h i c h  g o o d s  and  r e s o u r c e s  w i l l  be  
a b s o r b e d ,  a n d  o n e  n e e d s  t o  c o n s i d e r  who  w i l l  s u f f e r  f r o m  t h i s  a b s o r p t i o n ,  b e f o r e  
t h e  d e s i r a b i l i t y  o f  a r e c o m m e n d e d  r e a l l o c a t i o n  c a n  be  a s c e r t a i n e d .
C l o s e r  a t t e n t i o n  s h o u l d  be p a i d  t o  t h e  d e t e r m i n a t i o n  o f  t h e  t a r g e t  
c h a r a c t e r i s t i c s ,  a n d  as  s o o n  as  o n e  c o n s i d e r s  a n y  t r a n s a c t i o n  c o s t s ,  t h e  
l i k e l y  r e d u n d a n c y  o f  t a r g e t s  d e f i n e d  i n  a c o s t l e s s  w o r l d  s h o u l d  be r e c o g n i s e d .  
F o r  a t a r g e t  t o  be  m e a n i n g f u l  i t  m u s t  be  a t t a i n a b l e .
3 .  New T a r g e t
3 . 1  T r a n s a c t i o n  C o s t s  an d  T a r g e t s
Onc e  o n e  a c c e p t s  t h a t  t h e  a l l o c a t i o n s  d e em e d  t o  be e f f i c i e n t  a r e  a f f e c t e d  
b y  t h e  e x i s t e n c e  o f  an  i m p e r f e c t i o n  o r  a m a r k e t  f a i l u r e ,  s e v e r a l  i d e a s  
f o l l o w :  ( i )  T h e  w a y  t h e  s e t  o f  t a r g e t s  i s  a f f e c t e d ,  an d  m u s t  be  a l t e r e d ,  
w i l l  d e p e n d  o n  t h e  t r a n s a c t i o n  c o s t s .  As  t h e s e  c o s t s  a r e  r e a l  c o s t s  t o  be 
b o r n e  b y  t h e  s o c i e t y  t h e y  m u s t  be r e l e v a n t  t o  t h e  t a r g e t  a l l o c a t i o n s ,
( n )  T h e  n o t i o n  o f  t r a n s a c t i o n  c o s t s  n e e d s  t o  be c l a r i f i e d  ( 1 1 ) .  T r a n s a c t i o n  
c o s t s  a r e  t h e  c o s t s  o f  i n f o r m a t i o n ,  o f  t r a d i n g ,  o f  b a r g a i n i n g  an d  o f  
e n f o r c e m e n t  n e c e s s a r y  t o  f a c i l i t a t e  some r e a l l o c a t i o n  o f  c o m m o d i t i e s  o r  
r e s o u r c e s .  U n l i k e  c o s t s  m  p r o d u c t i o n  t r a n s f o r m a t i o n s ,  t h e y  y i e l d  no  
p r o d u c t  t h a t  i s  d e s i r e d  p e r  s e . U n l i k e  o t h e r  c o m m o d i t i e s  m  t h e  e c o n o m y  
w h e r e  r e d u c t i o n s  m  i n d i v i d u a l  a g e n t s ’ c o n s u m p t i o n  d i r e c t l y  l o w e r  i n d i v i d u a l  
a g e n t s '  u t i l i t i e s ,  i n c u r r i n g  t r a n s a c t i o n  c o s t s  d o e s  n o t  a f f e c t  u t i l i t y  
p e r  s e . E c o n o m i c  a g e n t s  a r e  o n l y  i n t e r e s t e d  m  i n f o r m a t i o n  o r  e n f o r c e m e n t ,  
f o r  e x a m p l e ,  i f  t h e y  f a c i l i t a t e  t r a d e  ( 1 2 ) .  A l l  a l l o c a t o r y  d e v i c e s ,  i n c l u d i n g  
g o v e r n m e n t s ,  i n s t i t u t i o n s ,  f o r m a l  an d  i n f o r m a l  m a r k e t s ,  i n v o l v e  c o s t s  o f  
r e a l l o c a t i n g ;  ( 111 ) One  i m p o r t a n t  a s p e c t  o f  t r a n s a c t i o n  c o s t s  i s  t h e  c o s t s
i n v o l v e d  i n  c h a n g i n g  t h e  i n s t i t u t i o n a l  f r a m e w o r k .  I f  t h e  ne w i n s t i t u t i o n s  
d i f f e r  f r o m  e x i s t i n g  i n s t i t u t i o n s  r a d i c a l l y  t h e n  c o n s i d e r a b l e  c o s t s  may  be 
i n v o l v e d  m  c h a n g i n g  t o  t h e  new i n s t i t u t i o n a l  s t r u c t u r e ;  ( i v )  I d e a s
( 1 ) an d  ( m )  t o g e t h e r  i m p l y  t h a t  t h e  t a r g e t  a l l o c a t i o n  c a n n o t  be  i n d e p e n d e n t  
o f  t h e  e x i s t i n g  a r r a n g e m e n t s  o f  t r a d e .  O b j e c t i v e  t w o  s t a g e  p r o c e d u r e s  as  
o u t l i n e d  e a r l i e r  c a n n o t  be  f o l l o w e d  ( 1 3 ) ;  ( v )  T h e  r o u t e  t a k e n  t o w a r d s  a
t a r g e t  may  i n f l u e n c e  t h e  p o s i t i o n  o f  t h e  t a r g e t .  D i f f e r e n t  r o u t e s  w i l l  
i n v o l v e  d i f f e r e n t  t r a n s a c t i o n  c o s t s ,  an d  h e n c e  m o v i n g  a l o n g  d i f f e r e n t  r o u t e s  
t o w a r d s  a common t a r g e t  w i l l  a f f e c t  d i f f e r e n t l y  t h e  d e g r e e  t h a t  a t a r g e t  
i s  n o  l o n g e r  a t t a i n a b l e .  M o r e o v e r ,  h a v i n g  m ove d  a l o n g  o n e  r o u t e  t h e  s e t  
o f  a l l o c a t i o n s  t h a t ,  n e t  o f  t r a d i n g  c o s t s ,  a p p e a r  s u p e r i o r  may  be d i f f e r e n t  
t o  t h e  s e t  o f  a l l o c a t i o n s  t h a t ,  n e t  o f  t r a d i n g  c o s t s ,  a p p e a r  s u p e r i o r  i f  t h e  
e c o n o m y  m ov e d  a l o n g  a d i f f e r e n t  r o u t e ,  d e s p i t e  s t a r t i n g  f r o m  t h e  same 
a l l o c a t i o n  o f  r e s o u r c e s .
3 . 2  R e d e f i n i n g  t h e  T a r g e t s
I n  r e d e f i n i n g  t h e  t a r g e t  a l l o c a t i o n s ,  wo a i m  w i s h  t o  r e a c h  a P a r e t o  
e f f i c i e n t  a l l o c a t i o n ,  b u t  we r e c o g n i s e  t h a t  f o r  o u r  t a r g e t  t o  be  r e l e v a n t  
i t  m u s t  be  a t t a i n a b l e .  T h a t  i s ,  t h e r e  i s  an  a d d i t i o n a l  c o n s t r a i n t  o n  t h e  
s e t  o f  f e a s i b l e  a l l o c a t i o n s ,  s h o w i n g  d i f f e r e n t  r e a l l o c a t i o n s  a b s o r b i n g  
v a r y i n g  a m o u n t s  o f  r e s o u r c e s  m  t r a n s a c t i o n  c o s t s .  D e p e n d i n g  o n  e x i s t i n g  
i n s t i t u t i o n s ,  t r a d i n g  a r r a n g e m e n t s ,  a n d  e n d o w m e n t s ,  t h i s  a d d i t i o n a l  c o n s t r a i n t  
w i l l  e l i m i n a t e  v a r i o u s  a l l o c a t i o n s  w h i c h  m i g h t  o t h e r w i s e  h a v e  b e e n  c o n s i d e r e d .  
One s e t  o f  a l l o c a t i o n s  w h i c h  w i L i  be  e l i m i n a t e d  i m m e d i a t e l y  i s  t h e  s e t  o f  
a l l o c a t i o n s  r e a c h e d  b y  c o s t l e s s l y  r e a l l o c a t i n g  c o m m o d i t i e s  ( 1 4 ) .
F r o m  t h i s  s m a l l e r  r a n g e  o f  p o s s i b l e  a l l o c a t i o n s ,  t h e  P a r e t o  p r i n c i p l e s  
may  be a p p l i e d  t o  f i n d  t a r g e t s  f o r  t h e  e c o n o m y .  By i n c l u d i n g  t h e  t r a n s a c t i o n  
c o s t  c o n s t r a i n t  m  t h e  t a r g e t  a l l o c a t i o n s ,  we w i l l  d e f i n e  t h e  P a r e t o  
e f f i c i e n t  a l l o c a t i o n s  w h i l s t  a l l o w i n g  f o r  c o s t L y  r e a l  L o c a t i o n s  b o t h  w h e n  
r e a c h i n g  t h e s e  a l l o c a t i o n s  a n d  w h e n  m o v i n g  t o w a r d s  o r  a w a y  f r o m  t h e m .
O n c e  a s e t  o f  t a r g e t s  h a s  b e e n  i d e n t i f i e d  t h e  n e e d  f o r  p o l i c y  may  o r  may n o t  
bec ome  e v i d e n t .
3 . 3  I n c o r p o r a t i n g  t h e  C o n s t r a i n t
I n c o r p o r a t i n g  t h e  t r a n s a c t i o n  c o s t  c o n s t r a i n t  m u s t  be d o n e  c a r e f u l l y  b e c a u s e  
t h e  d e s i g n  o f  t h e  c o n s t r a i n t  w i l l  i n f l u e n c e  t h e  r e a l m s  o f  p o l i c y .  On t h e  
o n e  h a n d  t h e  c o n s t r a i n t  m u s t  r e f L e c t  t h e  t r a n s a c t i o n  c o s t s  o f  e x i s t i n g  
i n s t i t u t i o n s  an d  m a r k e t s .  T h e  i n s t i t u t i o n a l  s t r u c t u r e  d e f i n e s  t h e  n a t u r e ,  
i n c i d e n c e  a n d  b u r d e n s  o f  t r a n s a c t i o n  c o s t s  a l t h o u g h ,  o f  c o u r s e ,  t h e  l e v e L  o f  
t r a n s a c t i o n  c o s t s  w i L I  be  d e t e r m i n e d  b y  t h e  e x t e n t  o f  t r a d e .  A t  t h i s  l e v e l ,
p o l i c y  m a k e r s  may  o p e r a t e  t o  r e c o m m e n d  P a r e t o  i m p r o v e m e n t s  b y  s w i t c h i n g  
a l l o c a t i o n s  f r o m  ( o r  t o )  t h e  m a r k e t  p l a c e  an d  t o  ( o r  f r o m )  some o t h e r  
a l l o c a t a r y  d e v i c e ,  b y  m o d i f y i n g  t h e  a c t i v i t y  o f  an i n s t i t u t i o n  o r  a m a r k e t ,  
o r  by  n u l l i f y i n g  t h e  o u t c o m e  o f  p r e v i o u s  p o l i c i e s .  On t h e  o t h e r  h a n d ,  
t h e  c o n s t r a i n t  m u s t  a l s o  r e c o g n i s e  t h a t  new i n s t i t u t i o n s  c a n  be a d v o c a t e d ,  
an d  h e n c e  t h e  c o n s t r a i n t  i t s e l f  c a n  be a l t e r e d .  S i n c e  t h e r e  a r e  no  
i n d i v i d u a l s  o u t s i d e  t h e  s o c i e t y ,  u n l e s s  o n e  c l a i m s  t h e r e  a r e  c o s t s  o f  
a l t e r i n g  t h e  i n s t i t u t i o n s ,  t h e r e  see ms  t o  be no  r e a s o n  w h y  t h e  e c o n o m i c  
a g e n t s  c a n n o t  c h a n g e  t h e  a g e n c i e s  a n d  g o v e r n m e n t  p r o c e s s e s  t h a t  c h a n n e l  
r e a L L o c a t i o n s  o f  c o m m o d i t i e s .  T h u s ,  t h e  c o n s t r a i n t  m u s t  e m b o d y  t h e  
t r a n s a c t i o n  c o s t s  o f  t h e  ne w i n s t i t u t i o n  as  w e l l  as  t h e  t r a n s a c t i o n  c o s t s  
o f  m o v i n g  f r o m  t h e  e x i s t i n g  s e t  o f  i n s t i t u t i o n s  t o  t h e  p r o p o s e d  s e t .
I n  t h i s  m a n n e r ,  t h e  c r i t e r i o n  u s e d  t o  a s s e s s  w h e t h e r  an i m p r o v e m e n t  w i l l  
o c c u r  o r  n o t  w i l l  m ak e  t h e  a s s e s s m e n t  n e t  o f  t r a d i n g  c o s t s .  W h a t e v e r  
p o l i c y  i s  p r e s c r i b e d  w i l l  r e f l e c t  t h e  r e l a t i v e  t r a n s a c t i o n  c o s t s  o i  t h e  
c u i f e r e n t  a l i o c a t i o n a r y  d e v i c e s  as  t h e s e  c o s t s  i m p i n g e  o n  t h e  r e s u l t i n g  
a i L o c a t i o n .  O n l y  i f  t h e  b e n e f i t s  o t  t h e  r e a l l o c a t i o n  s u r p a s s  t h e  c o s t s  o f  
r e a l l o c a t i n g  c a n  a P a r e t o  i m p r o v e m e n t  be p o s s i b l e .  E v e n  t h e n ,  o n l y  11 t h e  
b e n e f i t s  a c c r u e  t o  t h e  a g e n t s  b e a r i n g  t h e  d i r e c t  c o s t s  a n d  t h e  t r a n s a c t i o n  
c o s t s  s u f f i c i e n t l y  t o  mak e  t h e m  n o  w o r s e  o f f ,  c a n  a P a r e t o  i m p r o v e m e n t  be 
c l a i m e d .
4 .  . S c o p e  f o r  P a r e t i a n  P o l i c y
4 . 1  S m g i e  A s s u m p t i o n
W i t h  P a r e t i a n  i m p r o v e m e n t s  r e d e f i n e d  n e t  o f  t r a d i n g  c o s t s  ( 1 5 ) ,  o n e  c a n  
q u e s t i o n  w h e t h e r  t h i s  t a r g e t  w i l l  be  r e a c h e d  b y  s p e c i f i e d  a i i o c a t Q r y  
d e v i c e s  o r  n o t .  I t  m a t e r i a l i s e s ,  h o w e v e r ,  t h a t  no  m a t t e r  w h a t  f o r m  t h e  
a l l o c a t o r y  m e c h a n i s m  t a k e s  t h e  m e c h a n i s m  w i l l  be P a r e t o  e f f i c i e n t  i f  o n e  
a s s u m p t i o n  i s  f u l f i l l e d .  T he  a s s u m p t i o n  i s  t h a t  e n t r e p r e n e u r s ,  i n d i v i d u a l s  
and  g r o u p s  a c t  r a t i o n a L L y ,  i n  t h e  s e n s e  t h a t  i f  an  e c o n o m i c  a g e n t  i d e n t i f i e s  
an  a t t a i n a b l e  t r a d e  t h a t  h e  b e l i e v e s  w i I L  i m p r o v e  h i s  w e l l - b e i n g ,  t h e n  t h i s  
t r a d e  i s  p u r s u e d .
4 . 1 . 1  P a r e t o  E f f i c i e n c y  I n e v i t a b l e
R e a l l o c a t i o n s  w h e r e  e a c h  a g e n t  o f  t h e  t r a d e  i s  l e f t  n o  w o r s e  o f f  a n d  w h e r e  
s o m e o n e ' s  w e l f a r e  i s  i m p r o v e d ,  as  p e r c e i v e d  b y  e a c h  i n d i v i d u a l ,  w i l l  a l w a y s  
be m a d e .  T h a t  i s ,  a l l  p o s s i b l e  t r a d e s  o r  t r a n s f o r m a t i o n s  t h a t  m i g h t  p r o d u c e
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n e t  P a r e t i a n  b e n e f i t s  -  b e n e f i t s  i n  e x c e s s  o f  t r a n s a c t i o n  c o s t s  as  w e l l  
as  o t h e r  c o s t s  - w i l l  be c a r r i e d  o u t  ( L 6 ) .  G i v e n  t h e  i n c i d e n c e  an d  s c a l e  
o f  t r a n s a c t i o n  c o s t s ,  as  d e f i n e d  by  e x i s t i n g  an d  p o t e n t i a l l y  a t t a i n a b l e  
a l l o c a t i o n a r y  m e t h o d s ,  n o  f u r t h e r  r e a l l o c a t i o n s  c a n  bo s u g g e s t e d  w h i c h  w i l l  
l e n d  t o  a P a r e t o  i m p r o v e m e n t .  I f  P a r e t o  i m p r o v e m e n t s  a r e  n o t  made 
a u t o m a t i c a l l y ,  t h e n  t h e r e  w o u l d  be a t t a i n a b l e  n e t  g a i n s  f r o m  t r a d e .  H e n c e ,  
i t  w o u l d  be p o s s i b l e  f o r  s o m e o n e  t o  r e a p  a t  L e a s t  a p a r t  o f  t h e s e  g a i n s  by  
i n v o k i n g  t h e  t r a d e .  I f  t h e s e  g a m s  a r e  a t t a i n a b l e  b u t  h a v e  n o t  b e e n  r e a l i s e d ,  
t h e n  t h o s e  who  w o u l d  b e n e f i t  ( w h i l e  n o - o n e  i s  w o r s e  o f f )  h a v e  n o t  a c t e d  
r a t i o n a l  I y  ( 1 7 ) .
The  i n e v i t a b i l i t y  o f  r e a c h i n g  a P a r e t o  e f f i c i e n t  a l l o c a t i o n  e v e n  a l l o w s  
f o r  t h e  p o s s i b i l i t y  o f  r e d u c i n g  t r a n s a c t i o n  c o s t s ,  e i t h e r  b y  p r o p e r l y  an d  
u n a m b i g u o u s l y  a s s i g n i n g  p r o p e r t y  r i g h t s  o r  b y  m o v i n g  t o w a r d s  a ne w  s e t  o f  
i n s t i t u t i o n s .  I f  a d i f f e r e n t  a s s i g n m e n t  o f  p r o p e r t y  r i g h t s  o r  i f  a new 
i n s t i t u t i o n  c o u l d  y i e l d  n e t  b e n e f i t s  i n  a P a r e t i a n  s e n s e ,  t h e n  s o m e on e  
c o u l d  b e n e f i t  b y  e s t a b l i s h i n g  t h e s e  r i g h t s  o r  t h i s  i n s t i t u t i o n  an d  r e a p i n g  
a p a r t  o f  t h e  g a i n s  f r o m  t r a d e .  T h e  s i n g l e  a s s u m p t i o n  o f  r a t i o n a l i t y  i s  t h e n  
a s u f f i c i e n t  c o n d i t i o n  t o  d i c t a t e  t h a t  t h e  r i g h t s  o r  i n s t i t u t i o n  w o u l d  
a l r e a d y  be i n  e x i s t e n c e .  E v e n  a l l o w i n g  f o r  i n s t i t u t i o n a l  c h a n g e ,  no  
P a r e t o  i n e f f i c i e n c y  i s  p o s s i b l e  ( 1 8 ) .
G i v e n  i m p e r f e c t  k n o w l e d g e  a n d  g i v e n  c o s t s  o f  t r a d i n g ,  P a r e t o  i m p r o v e m e n t s  
( n e t  o f  t r a n s a c t i o n  c o s t s )  w i l l  o c c u r  so  l o n g  as  i n d i v i d u a l s  p u r s u e  t h e i r  
b e s t  a v a i l a b l e ,  f e a s i b l e  a n d  i d e n t i f i e d  o p t i o n .  I f  an  i m p r o v e m e n t  i s  
i d e n t i f i e d  b u t  n o t  i m p l e m e n t e d ,  t h e n  t h i s  l a c k  o f  r a t i o n a l i t y  w o u l d  s i g n i f y  
P a r e t o  i n e f f i c i e n c y .
4 , 1 . 2  I d e n t i f y i n g  P a r e t o  I m p r o v e m e n t s
A t  f i r s t  g l a n c e ,  i t  a p p e a r s  t h a t  a s e c o n d  a s s u m p t i o n  i s  n e c e s s a r y  t o  a c c o m p a n y  
t h e  a s s u m p t i o n  o f  r a t i o n a l i t y .  T h i s  s e c o n d  a s s u m p t i o n  i s  a p p a r e n t l y  
n e c e s s a r y  t o  g u a r a n t e e  a l l  P a r e t o  i m p r o v e m e n t s  a r e  i d e n t i f i e d .  I n s a n i t y  
a s i d e  t h o u g h ,  t h e  a s s u m p t i o n  o f  r a t i o n a l i t y  i n  t h e  s e n s e  u s e d  h e r e  see ms  
a c c e p t a b l e :  i t  m e r e l y  s t a t e s  t h a t  i n d i v i d u a l s  w i l l  a c t  i f  t h e  a c t i o n  y i e l d s  
t o  e a c h  o f  t h e m  a n e t  b e n e f i t  as  e a c h  m d i v i d u a L  d e f i n e s  b e n e f i t s .  I t  
may be L e s s  a c c e p t a b l e  t h a t  a i l  P a r e t o  i m p r o v e m e n t s  w i l l  be  i d e n t i f i e d .
T h i s ,  h o w e v e r ,  i s  a t a u t o l o g y  a n d  n o t  an  a s s u m p t i o n .  T he  o n l y  r e a s o n  w h y  a 
P a r e t o  i m p r o v e m e n t  may  n o t  be  i d e n t i f i e d  i s  i f  t h e  c o s t s  ( o r  m o r e  a c c u r a t e l y ,  
t h e  e x p e c t e d  c o s t s )  o f  f i n d i n g  i t  o u t w e i g h  t h e  ( e x p e c t e d )  b e n e f i t s  o f  t h e  
i m p r o v e m e n t  -  m  w h i c h  c a s e  i t  s h o u l d  n o t  be i d e n t i f i e d  as  a P a r e t i a n  
c h a n g e  n e t  o f  t r a n s a c t i o n  c o s t s .
-  36  -
4 . 2  N o n - p a t e r n a l i s m  a n d  I n f o r m a t i o n  C o s t s
We h a v e  a s s e r t e d  t h a t  r a t i o n a l ,  b e h a v i o u r  g u a r a n t e e s  P a r e t o  e f f i c i e n c y .
P e r h a p s  i t  i s  w o r t h  s t r e s s i n g  t h e  l a c k  o f  p a t e r n a l i s m  i n  t h i s  a s s e r t i o n .
F o l l o w i n g  P a r e t o  ( 1 9 ) ,  n o n - p a t e r n a l i s m  c o v e r s  t h r e e  a r e a s  o f  i n d i v i d u a l  
b e l i e f s  t h a t  s h o u l d  be r e s p e c t e d  i n  o r d e r  t o  be as  o b j e c t i v e  as  p o s s i b l e .
F i r s t ,  e a c h  i n d i v i d u a l  i s  d e e m e d  t o  be  t h e  b e s t  j u d g e  o f  h i s  p r e f e r e n c e s .
G i v e n  v a r i o u s  b u n d l e s  o f  g o o d s ,  n o - o n e  i s  b e l i e v e d  t o  be a b e t t e r  j u d g e  o f  
t h e  s a t i s f a c t i o n  o r  u t i l i t y  c o n t a i n e d  t h e r e i n  t h a n  t h e  i n d i v i d u a l  who i s  
a b o u t  t o  c o n s u m e  t h e m .  S e c o n d ,  i t  m u s t  be  a c c e p t e d  t h a t  m  a w o r l d  o f  
u n c e r t a i n t y  e a c h  i n d i v i d u a l  i s  t h e  b e s t  j u d g e  o f  t h e  p r o b a b i l i t i e s  o f  v a r i o u s  
e v e n t s  m a t e r i a l i s i n g .  I n f o r m a t i o n  a b o u t  t h e  f u t u r e  i s  a c o s t l y  r e s o u r c e .
E a c h  a g e n t  w i l l  p u r c h a s e  i n f o r m a t i o n  so  l o n g  as  t h e  i n f o r m a t i o n  y i e l d s  n e t  
e x p e c t e d  b e n e f i t s  ( 2 0 ) .  T h i s  i n f o r m a t i o n  may a l t e r  t h e  a g e n t ' s  s u b j e c t i v e  
p r o b a b i l i t i e s ,  b u t  n o  f u r t h e r  a l t e r a t i o n  b e y o n d  t h e  l e v e l  t h e  i n d i v i d u a l  w i l l  
p u r s u e  i s  a c c e p t a b l e ,  s i n c e  n o - o n e  i s  b e l i e v e d  t o  be b e t t e r  a t  g u e s s i n g  t h e  
f u t u r e  t h a n  a n y o n e  e l s e  ( 2 1 ) .  T h i r d ,  n o t  o n l y  d o  P a r e t i a n  e c o n o m i s t s  a c c e p t  
t h a t  e a c h  i n d i v i d u a l  c a n n o t  be  b e t t e r e d  as  a f o r e c a s t e r  o f  w h i c h  e v e n t s  a r e  
m o s t  l i k e l y  t o  t r a n s p i r e ,  b u t  t h e y  a l s o  a c c e p t  t h a t  e a c h  i n d i v i d u a l  i s  t h e  
b e s t  j u d g e  o f  how e a c h  © v e n t  w o u l d  i m p i n g e  o n  t h e  b u n d l e  o f  g o o d s  t h e y  w o u l d  
h a v e  a v a i l a b l e  f o r  c o n s u m p t i o n  m  t h a t  e v e n t u a l i t y .  T h a t  i s ,  n o n - p a t e r n a l i s m  
m u s t  e m b r a c e  i n d i v i d u a l s 1 v i e w s  a n d  b e l i e f s  o f  t h e  w a y  m a r k e t s  a n d  t h e  
e c o n o m y  o p e r a t e s .
4 . 3  T h e  G o v e r n m e n t  P r o c e s s  a n d  t h e  R e j e c t i o n  o r  A c c e p t a n c e  o f  P o l i c i e s
I n s t i t u t i o n s ,  b e i n g  d e f i n e d  by  t h e i r  t r a n s a c t i o n  a c t i v i t i e s  ana  c o s t s ,  a r e  
e n d o g e n o u s  t o  t h e  e c o n o m i c  s y s t e m .  T h e  g o v e r n m e n t ,  l i k e  a n y  o t h e r  i n s t i t u t i o n ,  
h a s  a r o l e  -  n o t  as  an  a L t r u i s t i c  e x o g e n o u s  b o d y  b u t  b e c a u s e  o f  i t s  a b i l i t y  
t o  f a c i l i t a t e  c e r t a i n  t r a d e s  w i t h  l o w e r  c o s t s  t h a n  i n d i v i d u a l s  o r  o t h e r  
i n s t i t u t i o n s .  T h a t  t h e  g o v e r n m e n t  a l s o  h a s  r e d i s t r i b u t i o n a l  p o w e r s ,  an d  i n  
p a r t i c u l a r  i t s  p o w e r  t o  r e d i s t r i b u t e  t o w a r d s  p o l i t i c i a n s  and  b u r e a u c r a t s ,  i s  
n o t  i n  d o u b t  an d  s h o u l d  n o t  be  i g n o r e d  ( 2 2 ) .  T h e  i m p o r t a n t  p o i n t  t o  n o t e  
h e r e ,  h o w e v e r ,  i s  t h a t  t h e  g o v e r n m e n t  i s  e n d o g e n o u s .  H e n c e ,  f o r  p o l i c i e s  and  
o t h e r  s u g g e s t e d  r e a l l o c a t i o n s  t o  be P a r e t o  i m p r o v e m e n t s  t h e y  m u s t  l e a v e  
p o l i t i c i a n s  an d  b u r e a u c r a t s  f e e l i n g  n o  w o r s e  o f f .
C o n s i d e r  a r e c o m m e n d a t i o n  p l a c e d  b e f o r e  g o v e r n m e n t .  I f  t h e  r e c o m m e n d a t i o n  i s  
b a s e d  o n  a c o r r e c t  a n a l y s i s  o f  t h e  f u l L  s p e c t r u m  o f  c o s t s  an d  b e n e f i t s  a n d  
i f  i t  i d e n t i f i e s  a n e t  P a r e t i a n  i m p r o v e m e n t ,  t h e n  i t  w i l l  be  i m p l e m e n t e d  
( i m m e d i a t e l y  a n d  i n s t a n t a n e o u s l y ) .  I f  a r e c o m m e n d a t i o n  i s  n o t  s u p p o r t e d  by  
t h e  g o v e r n m e n t ,  t h i s  i m p l i e s  t h e  g o v e r n m e n t  b e l i e v e s  i t  w i l l  be  w o r s e  o f f .
As t h e  g o v e r n m e n t  i s  e n d o g e n o u s  t o  t h e  e c o n o m y ,  t h e n  i f  i t  b e l i e v e s  i t  w i l l  
be w o r s e  o f f  t h e  r e c o m m e n d a t i o n  c a n n o t  be a P a r e t o  i m p r o v e m e n t .
A l l  P a r e t i a n  p o l i c i e s  w i l t  be i m p l e m e n t e d ,  t h o u g h  s i n c e  some p o l i c i e s  w i l l  
be i m p l e m e n t e d  f o r  d i s t r i b u t i o n a l  r e a s o n s  n o t  a l l  i m p l e m e n t e d  p o l i c i e s  a r e  
P a r e t i a n ;  l a s t l y ,  a i t  r e j e c t e d  p o l i c i e s  w i l l  be r e j e c t e d  o n  n o n - p a r e t i a n  
g r o u n d s ,  s i n c e  a P a r e t i a n  p o l i c y  w i l l  a l w a y s  be a c c e p t e d .
4 . 4  E m p t i n e s s  o f  P a r e t i a n  C o n c e p t
O u r  r e a s o n i n g  d o e s  n o t  d e f e n d  a l l  p a s t  d e c i s i o n s  n o r  d o e s  i t  s u p p o r t  t h e  
s t a t u s  q u o -  We c l a i m  t h a t ,  no  m a t t e r  w h a t  p o l i c i e s  a r e  i m p l e m e n t e d ,  no  
m a t t e r  w h a t  i n s t i t u t i o n s  a r e  m  f o r c e ,  n o  m a t t e r  w h a t  a l l o c a t o r y  d e v i c e s  
a r e  u s e d ,  an d  n o  m a t t e r  w h a t  d i s t r i b u t i o n  o f  w e a l t h  u n d e r l i e s  t h e  e c o n o m y ,  
t h e  e c o n o m y  w i l l  a l w a y s  mov e  t o  a P a r e t o  e f f i c i e n t  a l l o c a t i o n .
T h e  s e a r c h  f o r  P a r e t o  i m p r o v e m e n t s  c a n  n e v e r  be f u l f i l l e d  an d  c a n  n e v e r  g u i d e  
p o l i c y  -  t h e  P a r e t o  c o n c e p t  i s  t r u l y  e m p t y  o n c e  p l a c e d  m  a w o r l d  w i t h  
t r a n s a c t i o n  c o s t s  ( 2 3 ) .
b .  G u i d e l i n e s  f o r  P r e s c r i p t i v e  E c o n o m i s t s
O u r  r e a s o n i n g  s u g g e s t s  t h a t  t h e  e c o n o m i s t ' s  r o l e  m  p o l i c y  m a k i n g  i s  
l i m i t e d ,  s i n c e  w i t h o u t  r e c o u r s e  t o  P a r e t i a n  c o n c e p t s  i t  m u s t  r e s t  o n  
n o r m a t i v e  i d e a s  ( 2 4 ) .  T h i s  w o u l d  be an  e x a g g e r a t i o n .  F i r s t ,  t h e r e  i s  a 
r o l e  f o r  e c o n o m i s t s  m  s u g g e s t i n g  p o l i c i e s  t h a t  h a d  n o t  p r e v i o u s l y  b e e n  
t h o u g h t  o f  an d  t h a t  r e q u i r e  no  c o e r c i o n  t o  i m p l e m e n t ;  -  w h i c h  we o u t l i n e  by  
r e f e r e n c e  t o  a p a r a d o x  -  an d  s e c o n d ,  e c o n o m i s t s  may f e e l  j u s t i f i e d  i n  
r e c o m m e n d i n g  c o e r c i o n  i f  t h e y  c a n  a n a l y s e  s i t u a t i o n s  t o  a g r e a t e r  d e g r e e  o f  
a c c u r a c y  ( a n d  h e n c e  k n o w  b e t t e r )  t h a n  t h e  e c o n o m i c  a g e n t s  d i r e c t l y  a f f e c t e d  -  
w h i c h  we e x p L a i n  b y  i n t r o d u c i n g  t h e  n o r m a t i v e  n o t i o n  o f  e x  p o s t  P a r e t o  
i m p r o v e m e n t s .  A l t h o u g h  i n  g e n e r a l  i t  i s  d o u b t f u l  i f  e c o n o m i s t s  w i l l  k n o w  
b e t t e r ,  an d  t h u s  t h e  s e c o n d  r o l e  f o r  e c o n o m i s t s  may  be  r e s t r i c t e d ,  N o r t h  Sea 
p o l i c y  i s  o f  a s u f f i c i e n t l y  t e c h n i c a l  n a t u r e  t h a t  e c o n o m i s t s  may h a v e  
i n s i g h t s  u n a v a i l a b l e  t o  o t h e r s  a n d  may  h a v e  a r o l e  i n  r e c o m m e n d i n g  c o e r c i o n .  
T h e  l a t e r  c h a p t e r s  i n  t h i s  t h e s i s  a t t e m p t  t o  d e t a i l  some i n s i g h t s .
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5 . 1  P a r a d o x  o f  t h e  " I n v i s i b l e  H a n d ''
We h a v e  d i s c u s s e d  ho w t h e  e c o n o m y  w i l l  a l w a y s  r e a c h  a P a r e t o  e f f i c i e n t  
a l l o c a t i o n  o f  r e s o u r c e s  b y  f u l f i l l i n g  a l l  i d e n t i f i e d  P a r e t o  i m p r o v e m e n t s .  
B u t ,  i f  a P a r e t o  i m p r o v e m e n t  c a n  be i d e n t i f i e d ,  t h e  e c o n o m y  m u s t  c u r r e n t l y  
be i n  an  i n e f f i c i e n t  a l l o c a t i o n .  T h e s e  s t a t e m e n t s  seem t o  c o n f l i c t ;  t o  
be e f f i c i e n t  an  e c o n o m y  a d o p t s  e v e r y  a t t a i n a b l e  P a r e t o  i m p r o v e m e n t ,  b u t  
p a r a d o x i c a l l y  o n e  c a n n o t  i d e n t i f y  an  i m p r o v e m e n t  u n l e s s  t h e  e c o n o m y  i s  
i n e f f i c i e n t .  T h e  c o n f l i c t ,  h o w e v e r ,  i s  i l l u s o r y  an d  t h e  p a r a d o x  c a n  be 
r e s o l v e d  b y  c l a r i f y i n g  t h e  w a y  P a r e t o  i m p r o v e m e n t s  d o  a n d  d o  n o t  n e e d  t o  
be i d e n t i f i e d .
5 . 1 . 1  R e s o l v i n g  t h e  P a r a d o x
P a r e t i a n  i m p r o v e m e n t s  n e e d  t o  be  i d e n t i f i e d  i n  t h e  s e n s e  t h a t  t h e y  m u s t  be  
b r o u g h t  t o  t h e  a t t e n t i o n  o f  p o l i c y - m a k e r s  and  o t h e r  a g e n t s  i n  t h e  e c o n o m y .
T h e y  n e e d  n o t  be b r o u g h t  t o  t h e  a t t e n t i o n  o f  p o l i c y - m a k e r s  a n d  o t h e r  a g e n t s  
as  P a r e t o  i m p r o v e m e n t s ,  b u t  as  a p o l i c y  o r  a c t  t h a t  w i l l  make a t  l e a s t  t h o s e  
d i r e c t l y  c o n c e r n e d  n o  w o r s e  o f f .  I n d e e d  P a r e t o  i m p r o v e m e n t s  n e e d  n o t  be 
i d e n t i f i e d  a s  P a r e t o  i m p r o v e m e n t s  p e r  s e .  T h e  P a r e t i a n  n a t u r e  o f  t h e  c h a n g e  
n e e d  n o t  e v e n  be c o n s i d e r e d  l e t  a l o n e  e s t a b l i s h e d .  T h i s  i s  a c o r o l l a r y  o f  
Adam S m i t h ' s  " I n v i s i b l e  H a n d "  ( 2 5 )  w h e r e  i n d i v i d u a l s  m a x i m i s i n g  t h e i r  own  
s e l f - i n t e r e s t  u n k n o w i n g l y  m a x i m i s e  t h e  i n t e r e s t s  o f  s o c i e t y .  H e r e ,  s i n c e  
P a r e t o  i m p r o v e m e n t s  n e c e s s a r i l y  i n v o l v e  g a i n s ,  p u r s u i t  o f  t h e s e  g a i n s  -  r a t h e r  
t h a n  p u r s u i t  o f  P a r e t o  i m p r o v e m e n t s  p e r  s e  -  w i l l  e n s u r e  P a r e t o  e f f i c i e n c y .
5 . 1 . 2  E c o n o m i s t s an d  t h e  I n v i s i b l e  H a nd
O n c e  P a r e t o  i m p r o v e m e n t s  be c om e a p p a r e n t  t h e y  w i l l  be  i m p l e m e n t e d  
i n s t a n t a n e o u s l y  an d  p o t e n t i a l  g a i n s  w i l l  be  r e a l i s e d .  E c o n o m i s t s ,  g i v e n  
t h e i r  t r a i n i n g ,  d e v e l o p  s p e c i a l i s t  s k i l l s  i n  a n a l y s i n g  an d  f o r e c a s t i n g  t h e  
i m p a c t s  o f  v a r i o u s  m e a s u r e s  w h i c h  g i v e  t h e m  an i m p o r t a n t  r o l e  m  t h e  m a c h i n e r y  
o f  t h e  I n v i s i b l e  H a n d .  T h i s  r o l e  i s  t o  a c t  as  an i n v e n t o r  o f  i d e a s  a n d  t o  
g e n e r a t e  p o l i c i e s  t h a t  w o u l d  n o t  o t h e r w i s e  be d e v i s e d ,  t h u s  a c t i n g  as  
s u p p l i e r s  o f  v a l u a b l e  s p e c i a l i s t  i n f o r m a t i o n .  An i d e a  may  c o n c e r n  t h e  r u n n i n g  
o f  a b u s i n e s s ,  t h e  m e t h o d  o f  o r g a n i s i n g  a t r a d e  o r  t h e  p o l i c i e s  o f  a g o v e r n m e n t .  
I f  t h e  i d e a  i s  t.o be i m p l e m e n t e d ,  n o t  o n l y  m u s t  t h e  i d e a  be g e n e r a t e d  b u t  i t  
m u s t  a l s o  be d e m o n s t r a t e d  t o  b e n e f i t  t h o s e  c o m m i s s i o n i n g  t h e  i d e a .  I t  w i l t  n o t  
m a t t e r  w h e t h e r  t h e  i d e a  i s  a P a r e t o  i m p r o v e m e n t  o r  a n  i m p r o v e m e n t  f o r  t h e  
c o m m i s s i o n e r s  a t  t h e  e x p e n s e  o f  o t h e r s .  C l e a r l y ,  t h o u g h ,  i f  t h e  i d e a  i s  a 
P a r e t o  i m p r o v e m e n t  i t  w i l l  be p u r s u e d .  G i v e n  t h e  d i m e n s i o n s  o f  n o n - p a t e r n a l i s m
i n  P a r e t o  i m p r o v e m e n t s ,  o u t  L i n e d  i n  s e c t i o n  4 . 2  a b o v e ,  t h e  f o r m e r  a b s e n c e  o f  
a P a r e t o  i m p r o v e m e n t  d o e s  n o t  r e f l e c t  a f o r m e r  e x  a n t e  i n e f f i c i e n c y  -  i t  
w a s  n o t  i n e f f i c i e n t  b e c a u s e ,  u n t i L  n o w ,  t h e  n e t  c o s t s  o f  d e v i s i n g  i t  h a d  
m e a n t  t h a t  n o b o d y  h a d  t h o u g h t  o f  i t  b e f o r e .  O n l y  m  r e t r o s p e c t  w o u l d  i t  
h a v e  b e e n  i n e f f i c i e n t  i f  i t  w e r e  n o t  i m p l e m e n t e d ,  b u t  o f  c o u r s e ,  i t  w i l l  be  
i m p l e m e n t e d  and  no  i n e f f i c i e n c y  o c c u r s .
5 . 1 . 3  L a c k  o f  C o e r c i o n  w i t h  P a r e t o  I m p r o v e m e n t s
F o r  an e c o n o m i s t  t o  c l a i m  an  i d e a  i s  a P a r e t o  i m p r o v e m e n t ,  h e  m u s t  
d e m o n s t r a t e  i t  t o  a l l  who b e l i e v e  t h e y  w o u l d  be a f f e c t e d .  I f  a l l  
o b j e c t i o n s  a r e  s a t i s f i e d  b e f o r e  t h e  i d e a  i s  i m p l e m e n t e d  t h e n  t h e  p o l i c y  w i l l  
n e e d  n o  c o e r c i o n  a n d  i t s  P a r e t i a n  n a t u r e  w i l l  be  c l e a r .  U n t i l  t h e  o b j e c t i o n s  
a r e  s a t i s f i e d ,  h o w e v e r ,  t h e  p o l i c y  w o u l d  n o t  be  a P a r e t o  i m p r o v e m e n t  b y  
d e f i n i t i o n  a s  some w o u l d  b e l i e v e  t h e y  w o u l d  be w o r s e  o f f .  An i n t e g r a l  p a r t  
o f  a p o l i c y  w i l l  be  i t s  d e m o n s t r a t i o n .  W i t h o u t  e x t e n s i v e  d e m o n s t r a t i o n ,  i f  
some p e o p l e  b e L i e v e  t h e y  w i l l  be w o r s e  o f f ,  t h e n  b y  d e f i n i t i o n  t h e  c h a n g e  
c a n n o t ,  be  a P a r e t o  i m p r o v e m e n t  ( b e c a u s e  we a c c e p t  p e o p l e ' s  b e l i e f s  as  
d e s c r i b e d  i n  s e c t i o n  4 . 2 ) .  I t  f o l l o w s  t h a t  P a r e t L a n  p r i n c i p l e s  c a n  
n e v e r  j u s t i f y  c o e r c i o n .  I f  c o e r c i o n  i s  n e c e s s a r y  f o r  a p o l i c y  t n e n  i t  i s  
n o t  a P a r e t o  i m p r o v e m e n t .
5 . 1 . 4  P o s i t i v e  P r o p o s a l s
I n  g e n e r a t i n g  i d e a s ,  e c o n o m i s t s  w i l l  be l o o k i n g  f o r  w a y s  t o  L o w e r  t r a n s a c t i o n  
c o s t s  o r  t o  i n i t i a t e  t r a d e s  t h a t  m i g h t  h a v e  b e e n  p r e c l u d e d  f o r  m i s g u i d e d  
r e a s o n s ,  P r o p o s a L s  w i l l  be  b a s e d  o n  p o s i t i v e  a n a l y s i s  o f  t h e  i m p a c t s  o f  a 
p r o p o s a l .  The  a p p r o a c h  w i l l  be  p r a g m a t i c .  When l o o k i n g  f o r  w a y s  t o  l o w e r  
t r a n s a c t i o n  c o s t s ,  g e n e r a l  r u L e s  f o r  o p t i c a l  a l l o c a t i o n s  w i l l  n o t  be  o f  
muc h  u s e .  C o n v e n t i o n a l  P a r e t i a n  a n a l y s i s  i n v o l v i n g  t r a n s a c t i o n  c o s t l e s s  
t a r g e t s  c a n  be u s e d  t o  g i v e  some g u i d a n c e  t o  t h e  a r e a s  w h e r e  t r a n s a c t i o n  
c o s t s  a r e  h i g h e s t ,  b u t  i t  c a n n o t  g i v e  a n y  g u i d a n c e  o n  ho w t o  l o w e r  
t r a n s a c t i o n  c o s t s .  When h u n t i n g  f o r  t r a d e s  w h i c h  m i g h t  h a v e  b e e n  p r e c l u d e d  
f o r  m i s g u i d e d  r e a s o n s ,  we n e e d  t o  f i n d  a r e a s  w h e r e  e c o n o m i c  a g e n t s  b a s e  
d e c i s i o n s  o n  f a l s e  i n f o r m a t i o n  o r  f a l s e  a n a l y s i s  -  w h e n  f a l s i t y  i s  d e f i n e d  b y  
t h e  s c a l e  o f  d e m o n s t r a t i o n  c o s t s  n e e d e d  t o  e s t a b l i s h  i t  b e i n g  l e s s  t h a n  t h e  
c o n s e q u e n t i a l  l o s s  f r o m  t l i e  d e c i s i o n .  T he  e c o n o m i s t  w o u l d  t h e n  c o n c e n t r a t e  
o n  d e m o n s t r a t i n g  a c o n s e q u e n c e  o f  i n c l u d i n g  ( o r  e x c l u d i n g )  a p o l i c y  w h i c h  
h a d  h i t h e r t o  b e e n  i g n o r e d .  T he  e c o n o m i s t ’ s s p e c i a l i s e d  t r a i n i n g  m i g h t  
p e r m i t  t h i s  d e m o n s t r a t i o n  a t  L o w e r  c o s t .  O n c e  d e m o n s t r a t e d ,  t h e  t r a d e  o f  
i n f o r m a t i o n  w o u l d  l e a v e  a l l  f e e l i n g  n o  w o r s e  o f f  ( i n c l u d i n g  t h e  e c o n o m i s t ! ) .
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5 . 2  U s e  o f  N o r m a t i v e  P r o p o s a l s  a n d  D i v e r s i t y  o f  N o r m a t i v e  R u l e s
E c o n o m i s t s  c a n  a l s o  p u t  f o r w a r d  p r o p o s a l s  b a s e d  o n  n o r m a t i v e  c r i t e r i a .
Th e  i m p l e m e n t a t i o n  o f  n o r m a t i v e  p r o p o s a l s  m u s t  be b a c k e d  by  c o e r c i v e  
a c t i o n  -  s o m e o n e  w i l l  f e e l  t h e y  w i l l  be  w o r s e  o f f  a n d  m u s t  f o l l o w  a c t i o n s  
t h a t  w o u l d  n o t  be p u r s u e d  i n  t h e  a b s e n c e  o f  t h e  p o l i c y .  We now come t o  
c o n s i d e r  t h e  n o r m a t i v e  c r i t e r i a  t h a t  may  be  u s e d  t o  j u s t i f y  c o e r c i o n .
S e v e r a l  p o s s i b i l i t i e s  e x i s t .
G i v e n  t h a t  a n y  p r o p o s a l  t h a t  m a k e s  s o m e on e  f e e l  b e t t e r  o f f  w h i l e  n o - o n e  
e l s e  f e e l s  w o r s e  o f f  w o u l d  be s u p p o r t e d  b y  a l l ,  no  f u r t h e r  c r i t e r i a  w o u l d  
be n e e d e d  t o  j u s t i f y  t h e  p r o p o s a l .  When a p r o p o s a l  d o e s  r a i s e  some 
o b j e c t i o n s ,  a n o r m a t i v e  v i e w  m u s t  be  t a k e n  w h e t h e r  t o  p r o c e e d  w i t h  t h e  
p r o p o s a l  o r  n o t  -  t h a t  i s ,  i f  t h e  n e t  b e n e f i t s  t o  t h o s e  b e n e f i t t m g  f r o m  
t h e  p r o p o s a l  o u t w e i g h  t h e  n e t  b e n e f i t s  t o  t h o s e  s u f f e r i n g  f r o m  t h e  p r o p o s a l .  
T h i s  n o r m a t i v e  c o m p a r i s o n  m u s t  be  b a s e d  o n  c e r t a i n  g r o u n d r u l e s .  Some p o s s i b l e  
d i r e c t i o n s  f o r  t h e s e  r u l e s  a r e  s u g g e s t e d  be l o w. W h e n e v e r  t h e s e  r u l e s  a r e  
i m p l e m e n t e d ,  t h e  e c o n o m i s t  s h o u l d  a l w a y s  c l a r i f y  t h e  c r i t e r i a  u s e d  e x p l i c i t l y .
One t y p e  o f  c r i t e r i o n  w o u l d  b© t o  i g n o r e ,  o r  g i v e  a l o w  v a l u e  t o ,  t h e  i m p a c t s  
o n  c e r t a i n  g e o g r a p h i c a l  o r  s e c t o r a l  g r o u p i n g s .  E c o n o m i c s  g i v e s  n o  g u i d a n c e  
o n  t h e  c h o i c e  o f  g r o u p i n g s .  A l t e r n a t i v e l y ,  o n e  c o u l d  i g n o r e  t h e  b e n e f i t s  
an a  c o s t s  d e r i v e d  m  i n s t i t u t i o n a l  p r o c e s s e s ,  s u c h  as  m a n a g e r i a l  s t a t u s ,  
b u r e a u c r a t i c  p o w e r  o r  p o l i t i c a l  i n f l u e n c e .  A g a i n  e c o n o m i c s  o f f e r s  n o  
f u n d a m e n t a l  r e a s o n  as  t o  w h y  t h e s e  i t e m s  s h o u l d  r e c e i v e  a n y  d i f f e r e n t  
t r e a t m e n t  f r o m  s t a n d a r d  c o m m o d i t i e s .  C o m m o d i t i e s  a r e  d e f i n e d  b y  w h e t h e r  t h e y  
a p p e a r  m  a u t i l i t y  f u n c t i o n  o r  n o t .  S i n c e  f a c t o r s  s u c h  as  m a n a g e r i a l  s t a t u s  
a r e  c o n c e p t s  y i e l d i n g  u t i l i t y  t h e r e  i s  n o  f u n d a m e n t a l  r e a s o n  t o  e x c l u d e  th e m  
t r o n i  a n a l y s i s .
T h e r e  a r e  many  p o s s i b l e  c r i t e r i a  f o r  n o r m a t i v e  a s s e s s m e n t s  b u t  we c o n c e n t r a t e  
o n  o n e  p a r t i c u l a r  c r i t e r i o n .  T h i s  c r i t e r i o n  i s  l a b e l l e d  " e x  p o s t  e f f i c i e n c y " .
5 . 3  E x  p o s t  E f f i c i e n c y
5 . 3 . 1 .  Pa t o r n a l l s m
O u r  f o r m  o f  a s s e s s m e n t  i s  r e a c h e d  b y  b r e a k i n g  t h e  n o n - p a t e r n a i i s t i c  s t a n c e  o f  
P a r e t i a n  e c o n o m i c s .  As d e t a i l e d  m  s e c t i o n  4 . 2 ,  t h e  l a c k  o f  p a t e r n a l i s m  c o v e r s  
t h r e e  a r e a s  -  i n d i v i d u a l s *  p r e f e r e n c e  r a n k i n g s ,  i n d i v i d u a l s '  p r o b a b i l i t y
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b e l i e f s  an d  i n d i v i d u a l s '  v i e w s  o f  ho w  t h e  e c o n o m y  o p e r a t e s  t o  a l l o c a t e  
c o m m o d i t i e s .  S e c t i o n  5 . 1 . 2  s u g g e s t e d  t h a t  e c o n o m i s t s  h a v e  a s p e c i a l i s m  
m  t h e  t h i r d  a r e a ,  w h i c h  i s  a s p e c i a l i s m  t h a t  may  be i m p o s e d  o v e r  i n d i v i d u a l  
v i e w s .
5 . 3 . 2  C o r o l l a r y  t o  P a r e t i a n  A s s e s s m e n t s
O u r  f u n d a m e n t a l  c r i t e r i o n  t o  j u s t i f y  t h i s  i m p o s i t i o n  i s  as  f o l l o w s .  We w i s h  
t o  f i n d  m e a s u r e s  t h a t  w i l l  a l t e r  t h e  a l l o c a t i o n  o f  r e s o u r c e s  m  a w a y  t h a t  
l e a v e s  n o - o n e  w o r s e  o f f  b u t  m a k e s  some b e t t e r  o f f .  We p a y  no  d i r e c t  
a t t e n t i o n  t o  w h e t h e r  p e o p l e  f e e l  t h e y  w i l l  be  b e t t e r  o r  w o r s e  o f f  e x  a n t e , 
o n l y  c o n c e r n i n g  o u r s e l v e s  w i t h  ho w t h e i r  w e l l - b e i n g  w i l l ,  a c t u a l l y  be  a f f e c t e d .
O u r  d i s t i n c t i o n  b e t w e e n  an  e x  a n t e  e x p e c t a t i o n  a n d  an  e x  p o s t  r e a l i s a t i o n  i s  
i m p o r t a n t  b u t  t e n u o u s .  I f  p e o p l e  f e e  1 t h e y  w i l l  be w o r s e  o f f  b e f o r e  t h e  m e a s u r e  
i s  i m p l e m e n t e d  ( o n c e  i t  h a s  b e e n  d e c i d e d  t o  i m p l e m e n t  t h e  m e a s u r e )  t h e n  a r e  
t h e y  n o t  w o r s e  o f f ?  O u r  c r i t e r i o n  s u g g e s t s  t h e y  a r e  o n l y  w o r s e  o f f  w h e n  an  
e v e n t  o c c u r s  an d  n o t  i n  i t s  e x p e c t a t i o n .  I f  we r e s p e c t  p e o p l e ' s  b e l i e f s  o n  
a l l  t h r e e  a r e a s  o f  p a t e r n a l i s m  o u t l i n e d  a b o v e ,  we c o u l d  n e v e r  e s t a b l i s h  
( e x  a n t e ) t h a t  i n d i v i d u a l s ’ e x  a n t e  e x p e c t a t i o n s  m i g h t  d i f f e r  f r o m  t h e i r  
e x  p o s t  r e a l i s a t i o n s .  O n c e  we r e j e c t  i n d i v i d u a l s '  a n a L y s i s  o f  t h e  e c o n o m y  
t h o u g h ,  t h e n  i t  may  be p o s s i b l e  t o  e s t a b l i s h  ( e x  a n t e ) a r e a s  w h e r e  i n d i v i d u a l s  
e x  p o s  t  r e a l i s a t i o n s  a r e  u n l i k e l y  t o  m a t c h  t h e i r  e x  an t e  e x p e c t a t i o n s .
5 . 3 . 3  C o n d o n i n g  a n d  C o n d e m n i n g  P r o p o s a l s
C o n s i d e r  t h e  f o l l o w i n g  c a t e g o r i s a t i o n  o f  e c o n o m i c  p r o p o s a l s .  A b o v e  we 
o u t l i n e d  t h e  i n t e g r a l  r o l e  o f  d e m o n s t r a t i o n  w h e n  an  e c o n o m i s t  a c t s  a s  an 
i n v e n t o r  -  u n t i l  a n  i d e a  i s  a c c e p t e d  b y  a l l  t h o s e  who b e l i e v e  t h e y  w o u l d  be 
a f f e c t e d  i t  c a n n o t  be a P a r e t o  i m p r o v e m e n t .  I t  f o l l o w s  t h a t  t h e r e  may  be 
p o l i c i e s  w h i c h  a p p e a r  t o  be P a r e t o  i m p r o v e m e n t s ,  i g n o r i n g  t h e  c o s t s  o f  
d e m o n s t r a t i o n  ( t h e  c o s t s  o f  p e r s u a s i o n t ) ,  t h a t ,  b e c a u s e  d e m o n s t r a t i o n  u s e s  
r e a l  r e s o u r c e s , w o u l d  n o  l o n g e r  be P a r e t o  i m p r o v e m e n t s  o n c e  t h e  c o s t s  o f  
d e m o n s t r a t i n g  t h e  p r o p o s a l  a r e  i n c l u d e d .  T h e s e  p r o p o s a l s  w o u l d  a p p e a r  
e x  a n t e  as  d i s t r i b u t i o n a l  c h a n g e s  s i n c e  some p e o p l e  b e l i e v e  t h e y  a r e  g o i n g  t o  
be w o r s e  o f f  b e c a u s e  o f  t h e  m e a s u r e s .  Some o f  t h e s e  p r o p o s a l s  w o u l d  be 
i m p l e m e n t e d ,  an d  s i n c e  o u r  c r i t e r i o n  w o u l d  bo s a t i s f i e d  n o  f u r t h e r  a c t i o n  
w o u l d  be n e c e s s a r y .  Some w o u l d  n o t  be  i m p l e m e n t e d ,  o u r  c r i t e r i o n  w o u l d  be 
b r o k e n  an d  we may  c a l l  f o r  c o e r c i v e  a c t i o n  t o  i n s t i g a t e  t h e  m e a s u r e s .  I n  
e i t h e r  c a s e ,  o u r  c r i t e r i o n  w o u l d  o n l y  s u p p o r t  d e m o n s t r a t i o n  i f  t h i s  was  
i n t r i n s i c a l l y  n e c e s s a r y  f o r  t h e  p o l i c y  t o  be p u r s u e d .  O t h e r w i s e  t h e
d e m o n s t r a t i o n  w o u l d  u s e  r e a l  r e s o u r c e s  an d  n e c e s s a r i l y  b r e a k  ou r  c r i t e r i o n  
s i n c e  n o - o n e  w i l l  a c t u a l l y  be  made  b e t t e r  o f f  e x  p o s t  ( a l t h o u g h  m o r e  v / i l i  
r e a l i s e  t h e y  w i l l  be b e t t e r  o f f )  w h i l e  some m u s t  b e a r  t h e  c o s t s .
C o n v e r s e l y  t h e r e  may  be p r o p o s a l s  w h i c h  a p p e a r  t o  be P a r e t o  i m p r o v e m e n t s  
( a n d  h e n c e  w i l l  d e f i n i t e l y  be  i m p l e m e n t e d )  b u t  w h i c h  e x  p o s t  w i l l  p r o d u c e  
d i s t r i b u t i o n a l  c o n s e q u e n c e s .  O u r  c r i t e r i o n  w o u l d  n o t  a s s e s s  s u c h  
p r o p o s a l s  -  o u r  o u t l o o k ,  t h o u g h ,  w o u l d  e m p h a s i s e  t h e i r  d i s t r i b u t i o n a l  n a t u r e .  
M o r e  p e r t u r b m g l y , t h e r e  m i g h t  be  p o l i c i e s  w h i c h  a p p e a r  e i t h e r  as  P a r e t o  
i m p r o v e m e n t s  o r  as  d i s t r i b u t i o n a l  c h a n g e s ,  b u t  w h i c h  a c t u a l l y  make  e v e r y o n e  
w o r s e  o f f  t h a n  t h e y  m i g h t  o t h e r w i s e  h a v e  b e e n .  O u r  c r i t e r i o n  w o u l d  c o n d e m n  
s u c h  m e a s u r e s .
T h i s  c a t e g o r i s a t i o n  may  be r e p r e s e n t e d  b y  t h e  b o x  m  D i a g r a m  1 .  A l o n g  
t h e  h o r i z o n t a l  p l a n e  i s  t h e  e x  a n t e  v i e w  o f  a m e a s u r e  an d  a L o ng  t h e  v e r t i c a l  
p l a n e  i s  t h e  ex_  p o s t  r e a l i s a t i o n .  T h i s  d e m o n s t r a t e s  t h e  o v e r l a p  b e t w e e n  
e x  a n t e  a n d  <ex p o s t  v i e w s ,  a n d  i d e n t i f i e s  t h e  c o n d i t i o n s  t h a t  g e n e r a t e  
c o n c e r n .  O u r  f i r s t  e x a m p l e  m  t h i s  s e c t i o n  r e l a t e s  t o  a p r o p o s a l  w h i c h  w i t h  
t h e  c o s t s  o f  e x t e n s i v e  d e m o n s t r a t i o n  w o u l d  f a l l  i n t o  b o x  B 2 , b u t  w i t h  
d e m o n s t r a t i o n  t o  d e c i s i o n - m a k e r s '  o n l y  m i g h t  f a i l  i n t o  b o x  A 2 . W i t h o u t  a n y  
d e m o n s t r a t i o n  t h e  p r o p o s a l  may  L i e  I n  b o x  A3 o r  b o x  A4 and  o u r  c r i t e r i o n  
w o u l d  g e n e r a t e  c o n c e r n .  T h e  s e c o n d  e x a m p l e  o f  e x  a n t e  P a r e t o  i m p r o v e m e n t s  
w h i c h  h a v e  e x  p o s t  d i s t r i b u t i o n a l  c o n s e q u e n c e s  f a i l s  i n t o  b o x  B i ,  a n d  t h e  
m o r e  p e r t u r b i n g  p r o p o s a l s  w o u l d  l i e  m  b o x e s  C l  o r  C 2 .
T h e r e  a r e  t w o  a r e a s  o f  p o l i c y  t h a t  g e n e r a t e  c o n c e r n .  F i r s t ,  p r o p o s a l s  w h i c h  
a r e  n o t  i m p l e m e n t e d  b e c a u s e  p e o p l e  b e L i e v e  f a l s e l y  t h e y  w i l l  be  w o r s e  o f f  
( b o x e s  A3 an d  A 4 ) ,  a n d  s e c o n d ,  p r o p o s a l s  w h i c h  a r e  i m p l e m e n t e d  b e c a u s e  p e o p l e  
b e l i e v e  f a l s e l y  t h e y  w i l l  be  b e t t e r  o f f  ( b o x e s  C l  a n d  C 2 ) .  O u r  c r i t e r i o n  i s  
l e s s  c o n c e r n e d  w i t h  o t h e r  a r e a s  o f  p o l i c y ,  e x p o s i n g  t h e  d i s t r i b u t i o n a l  
c o n s e q u e n c e s  o n l y .  (On  e t h i c a l  g r o u n d s ,  o f  c o u r s e ,  we may s u g g e s t  a n y o n e  
p e r p e t u a t i n g  a d e c e p t i v e  a c t  s h o u l d  be c o n d e m n e d ) .  F a l s e  b e l i e f s ,  t h o u g h ,  
d o  n o t  n e c e s s a r i l y  i m p l y  d e c e p t i o n .  I f  some m e t h o d  c a n  b© u s e d  t o  i s o l a t e  
t h e s e  t w o  a r e a s  o f  p o l i c y  t h e  c r i t e r i o n  c a n  be a p p l i e d .
5 . 3 . 4  A p p l y i n g  t h e  C r i t e r i o n  t o  E x i s t i n g  P o L i c i e s
O u r  c r i t e r i o n  s u g g e s t s  t h a t  an  e x i s t i n g  p o l i c y  may be  a s s e s s e d  a c c o r d i n g  
t o  t h e  a c c u r a c y  o f  t h ©  b e l i e f s  c o n c e r n i n g  i t s  i m p a c t .  C o n s i d e r  an
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i m p l e m e n t e d  p o l i c y  t h a t  i s  p r o p o u n d e d  as  a P a r e t o  i m p r o v e m e n t .  I f  t h e  
e c o n o m i s t  c a n n o t  f i n d  a n y  f a l s e  b e l i e f s  t h e n  t h e r e  i s  n o  p n m a  f a c i e  
a r g u m e n t  f o r  d o u b t i n g  t h e  d e s i r a b i l i t y  o f  t h e  p o l i c y .  C o n v e r s e l y ,  i f  t h e  
b e l i e f s  a r e  q u e s t i o n a b l e  t h e n  t h e  P a r e t i a n  n a t u r e  o f  t h e  i m p r o v e m e n t  d u e  t o  
t h e  p o l i c y  i s  a l s o  q u e s t i o n a b l e .  H e n c e ,  t h e  f i r s t  n e c e s s a r y  s t e p  i n  
a p p l y i n g  o u r  c r i t e r i o n  i s  t o  c o m p a r e  t h e  b e l i e f s  a b o u t  t h e  i m p a c t  o f  a 
p o l i c y  w i t h  t h e  L i k e l y  o u t c o m e  o f  t h e  p o l i c y .  O p e r a t i o n a l l y ,  t h i s  c o m p a r i s o n  
w i l l  b e  b e t w e e n  t h e  i n t e n t i o n s  a n d  t h e  o u t c o m e s  o f  a p o l i c y .  The  r e s u l t  o f  
t h i s  c o m p a r i s o n  may  l e a d  u s  t o  q u e s t i o n  w h e t h e r  t h e  p o l i c y  i s  an  e x  p o s t  
P a r e t o  i m p r o v e m e n t .  I f  an  cix p o s t  P a r e t o  i m p r o v e m e n t  se e ms  u n l i k e l y ,  t h e n  
t h e  p o s s i b i l i t y  t n a t  a l L  may be  w o r s e  o f f  ( e x  p o s t ) n e e d s  t o  be e x a m i n e d .
I f  t h i s  i s  n o t  a p o s s i b i l i t y  t h e n  t h e  d i s t r i b u t i o n a l  c o n s e q u e n c e s  s h o u l d  be 
i s o l a t e d  an d  a s s e s s e d  u n d e r  e x p l i c i t  d i s t r i b u t i o n a l  c r i t e r i a .  I f  t h e  
p o s s i b i l i t y  may o c c u r  t h e n  e f f o r t s  s h o u l d  p r o c e e d  t o  w i t h d r a w  t h e  p o l i c y  
( u p  t o  t h e  p o i n t  w h e r e  t h e  c o s t s  o f  s u c h  e f f o r t s  a r e  l o s s  t h a n  t h e  g a i n s  
f r o m  w i t h d r a w i n g  t h e  p o l i c y ) .  T h i s  p r o c e d u r e  w o u l d  p l a c e  a p r o p o s a l  o f  t h e  
f i r s t  c o l u m n  i n t o  o n e  o f  t h e  t h r e e  r o w s  m  D i a g r a m  i .
S i m i l a r l y ,  m  t h e  s e a r c h  f o r  p o l i c y  s u g g e s t i o n s  w h i c h  h a v e  n o t  b e en  
i m p l e m e n t e d  b u t  w h i c n  w o u l d  be  ej£ p o s t  P a r e t o  i m p r o v e m e n t s ,  t h e  p n m a  f a c i e  
c a s e  f o r  i m p l e m e n t a t i o n  w i l l  be  r e v e a l e d  by  an e x a m i n a t i o n  o f  t h e  a c c u r a c y  
o f  t h e  be  n e t s  f o r  a p o l i c y ' s  o u t c o m e .
5 . 3 . 5  A p p l y i n g  t h e  C r i t e r i o n  w i t h  New P o l i c i e s
So f a r  we h a v e  d i s c u s s e d  t h e  u s e  o f  o u r  c r i t e r i o n  t o  a s s e s s  e x i s t i n g  p o l i c i e s  
We now c o m m e n t  o n  t h e  r e l e v a n c e  o f  o u r  c r i t e r i o n  t o  t h e  g e n e r a t i o n  o t  new 
p o l i c y  s u g g e s t i o n s .  F o l l o w i n g  s e c t i o n s  3 . 2  an d  5 . 1 . 4 ,  t h e  f i r s t  s t e p  i n  
t h i s  p r o c e d u r e  m u s t  be  t o  d e f i n e  t h e  e x i s t i n g  a l l o c a t i o n .  T h i s  d e f i n i t i o n  
i s ,  m  r e a l i t y ,  a p r e d i c t i o n  a n a l y s i n g  t h e  o u t c o m e  o f  e x i s t i n g  i n s t i t u t i o n s  
an d  p o l i c i e s .  T h i s  y i e l d s  b o t h  a b e n c h m a r k  f o r  i n d i v i d u a l  s a t i s f a c t i o n s  and  
a p o i n t  w h e r e  t r a n s a c t i o n  c o s t s  o f  a l t e r i n g  t h e  a l l o c a t i o n  a r e  n o t  i n c u r r e d .  
I n h e r e n t  i n  t h i s  o u t c o m e  w i i L  be  v a r i o u s  t r a n s a c t i o n  c o s t s  t h a t  p r o h i b i t  
t r a d e s  w h i c h ,  i n  t h e  a b s e n c e  o f  t r a n s a c t i o n  c o s t s ,  may  a p p e a r  t o  be 
m u t u a l l y  a d v a n t a g e o u s .  O u r  a p p r o a c h  s u g g e s t s  t h a t  some o f  t h e s e  t r a n s a c t i o n  
c o s t s  may  i n v o l v e  t h e  c o s t s  o f  d e m o n s t r a t i o n  n e c e s s a r y  i n  o r d e r  t o  c o n v i n c e  
t h e  b e n e f a c t o r s  t h a t  t h e y  w i l l  be b e n e f a c t o r s ,  c o s t s  w h i c h  o u r  c r i t e r i o n  
i g n o r e s .  T h e  s e c o n d  s t e p  i s  t h e n  t o  s e p a r a t e  t h e  t r a n s a c t i o n  c o s t s  i n t o  
t h o s e  t h a t  a r e  d e m o n s t r a t i o n  c o s t s  an d  t h o s e  t h a t  f a l l  i n t o  o t h e r  c a t e g o r i e s
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I f  t h e  c a t e g o r y  o f  n o n - d e m o n s t r a t i o n  c o s t s  d o m i n a t e s  t h e n  i n e v i t a b l e  e x  a n t e  
e f f i c i e n c y  s u g g e s t s  t h e r e  i s  n o  e x  p o s t  i n e f f i c i e n c y  a n d  n o  m u t u a l l y  
a d v a n t a g e o u s  t r a d e s  n e t  o f  n o n - d e m o n s t r a t i o n  t r a n s a c t i o n  c o s t s  a r e  a v a i l a b l e  
t o  p u r s u e .  I t ’ d e m o n s  t r a  1 1 o n  c o s t s  a r e  g r o a t  t h e n  a d i v e r g e n c e  b e t w e e n  
e x  a n t e  an d  e x  p o s t  e f f i c i e n c y  may  e x i s t .
A t  t h i s  s t a g e  a t a r g e t  d e s i r a b l e  b e c a u s e  i t  r e p r e s e n t s  an  e x  p o s t  P a r e t o  
i m p r o v e m e n t  w i l l  be  r e v e a l e d ,  T l i e  r e a s o n i n g  o f  s e c t i o n  3 . 1 ,  h o w e v e r ,  
i n d i c a t e s  t h a t  i t  i s  n o t  p o s s i b l e  t o  a s s e s s  t a r g e t s  p e r  saa, i n s t e a d  t h e  
r o u t e  t a k e n  t o  r e a c h  a t a r g e t  ( a  p o l i c y )  m u s t  be  t h e  f o c u s  o f  a s s e s s m e n t .  
A s s e s s i n g  t h e  t a r g e t s  o f  a p o l i c j '  w i l l  i g n o r e  t h e  t r a n s a c t i o n  c o s t s  o f  a 
p o l i c y  an d  h e n c e  i s  l i k e l y  t o  i g n o r e  f e a s i b i l i t y  an d  a t t a i n a b i l i t y  
c o n s t r a i n t s .
T h e  t h i r d  s t e p ,  t h e n ,  i s  t o  i n v e n t  t h e  p o l i c y  t h a t  w i l l  c l o s e  t h e  p o t e n t i a l  
g a p  b e t w e e n  e x  p o s t  a n d  e x  a n t e  e f f i c i e n c y ,  a n d  l e a v e  n o - o n e  w o r s e  o f f  w h i l e  
i m p r o v i n g  a t  l e a s t  o n e  p e r s o n ' s  e x  p o s t  v a l u a t i o n  o f  t h e  o u t c o m e .  U n l i k e  
s e c t i o n  5 . 1 . 4 ,  h e r e  we d o  n o t  n e e d  t o  e n s u r e  t h a t  e v e r y o n e  b e l i e v e s  t h e y  w i l l  
be n o  w o r s e  o f f .  I n d e e d ,  we j u s t i f y  c o e r c i o n  b e c a u s e  i t  r e d u c e s  t h e  c o s t s  o f  
i m p l e m e n t a t i o n  -  i n s t e a d  o f  d e m o n s t r a t i o n  c o s t s  t o  a i l  p a r t i e s  who b e l i e v e  t h e y  
w i l l  be  e f f e c t e d ,  we m e r e l y  n e e d  vt o  d e m o n s t r a t e  t h e  n e t  e x  p o s t  P a r e t i a n  
b e n e f i t s  o f  t h e  p r o p o s a l  t o  d e c i s i o n - m a k e r s .  C l e a r l y ,  t h ©  g o v e r n m e n t  d e c i s i o n ­
m a k e r s  m u s t  s t i l l  b e l i e v e  t h e y  w i l l  be  n o  w o r s e  o f f  ( e x  a n t e )  f o r  o t h e r w i s e  
t h e  p o l i c y  w o u l d  n o t  be  i m p l e m e n t e d ,  b u t  o t h e r  e c o n o m i c  a g e n t s  c a n  be c o e r c e d  
i n t o  a c c e p t a n c e .  H e n c e ,  a p o l i c y  w h i c h  may n o t  b e  e x  a n t e  e f f i c i e n t  b e c a u s e  
o f  t h e  h i g h  c o s t s  o f  e x t e n s i v e  d e m o n s t r a t i o n  may  be  e x  p o s t  e f f i c i e n t  i f  
c o e r c i o n  i n v o l v e s  l o w e r  c o s t s  o f  i m p l e m e n t a t i o n  t h a n  c o m p l e t e  d e m o n s t r a t i o n .
I n  t h i s  m m n e r ,  e c o n o m i s t s  m i y  r e c o m m e n d  g o v e r n m e n t ’ s p o w e r  t o  c o e r c e  t o  
r e a c h  e x  p o s t  P a r e t i a n  i m p r o v e m e n t s  ( 2 7 ) .
5 . 3 . 5  A p p l y i n g  t h e  C r i t e r i o n  t o  N o r t h  Sea  E c o n o m i c s
I n  t h e  f o l l o w i n g  c h a p t e r  we c o n s i d e r  i f  t h e  i n t e n t i o n s  o f  g o v e r n m e n t  N o r t h  
Sea  p o l i c y  a r e  j u s t i f i e d  b y  a c o m p a r i s o n  b e t w e e n  a w o r l d  i n  t h e  a b s e n c e  
o f  p o l i c y  a n d  a w o r l d  i n  t h e  a b s e n c e  o f  b o t h  p o l i c y  a n d  t r a n s a c t i o n  c o s t s .
T h i s  c o m p a r i s o n  w i l l  r e v e a l  w h e t h e r ,  m  a t r a n s a c t i o n  c o s t l e s s  w o r l d ,  t h e  
i n t e n t i o n s  o f  p o l i c y  w o u l d  be  f u l f i l l e d  o r  n o t .  E x a m i n i n g  t h e  i n t e n t i o n s  o f  
p o l i c y ,  h o w e v e r ,  i s  n o t  e n o u g h  t o  r e v e a l  i f  t h e r e  a r e  a r e a s  o f  t h e  a l l o c a t i o n  
t h a t  may  be  i m p r o v e d  o n  ( u n d e r  o u r  c r i t e r i o n ) .  I n s t e a d  t h e  i m p a c t s  o f  p o l i c y
m u s t  be c o n s i d e r e d  a n d  c o m p a r e d  t o  t h e  i n t e n t i o n s  o f  p o l i c y .  I f  t h e  
i n t e n t i o n s  a r e  j u s t i f i e d  b u t  a r e  n o t  f u l f i l l e d  b y  p o L i c y  t h e n  t r a n s a c t i o n  
c o s t s  m u s t  p r o h i b i t  t h i s  f u l f i l l m e n t .  I t  t h e n  b e c o m e s  i m p o r t a n t  t o  
d i s c r i m i n a t e  b e t w e e n  d e m o n s t r a t i o n  an d  n o n - d e m o n s t r a t i o n  t r a n s a c t i o n  c o s t s .  
T h i s  d i s c r i m i n a t i o n  c a n  o n l y  be p e r f o r m e d  m d i r e c t L y ,  b y  a s s e s s i n g  t h e  
a c c u r a c y  o f  b e l i e f s ,  a n d  n o t  d i r e c t l y ,  b y  a d e s c r i p t i o n  o f  t h e  t r a n s a c t i o n  
c o s t s .  I n d e e d ,  i f  t h e r e  i s  a d i v e r g e n c e  b e t w e e n  i n t e n t i o n s  a n d  i m p a c t s  o f  
p o l i c y  t h e r e  may  a l s o  e x i s t  a d i v e r g e n c e  b e t w e e n  e x  an t e  an d  e x  p o s t  
e f f i c i e n c y .  S u c h  a d i v e r g e n c e  i n  t h e  a l l o c a t i o n  o f  i n v e s t m e n t  r e s o u r c e s  t o  
N o r t h  Sea  p r o j e c t s ,  w h i c h  see ms  t o  e m a n a t e  f r o m  a d i v e r g e n c e  b e t w e e n  
p e r c e p t i o n s  a b o u t  an d  t h e  r e a l i t y  o f  N o r t h  Sea p o L i c y ,  i s  i s o l a t e d .  T h e  
i n c o n s i s t e n c y  b e t w e e n  p e r c e p t i o n  a n d  r e a l i t y  i s  s e e n  t o  be g r e a t e s t  f o r  
t h e  p o l i c y  w h o s e  i m p a c t  i s  f u r t h e s t  f r o m  i t s  i n t e n t i o n s  -  t h a t  i s ,  o i l  
t a x a t i o n .  L a t e r  c h a p t e r s  t h e n  u n r a v e l ,  m  d e t a i l ,  t h e  t r u e  i m p a c t  o f  t h i s  
p o l i c y  a n d  s u g g e s t  an  e x  p o s t  P a r e t o  i m p r o v e m e n t  i s  a t t a i n a b l e .
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c o m p a r i s o n s  m u s t  be m a d e ,  s e e  P a r e t o  V .  M a n u a l  o f  P o l i t i c a l  
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L o n d o n ,  L 9 7 2 .  I n  p o i n t i n g  o u t  t h a t  s u p p l y  may c r e a t e  d e m an d  some 
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A g o o d  e x a m p l e  o f  t h i s  a p p r o a c h  a p p l i e d  t o  e n e r g y  r e l a t e d  i s s u e s  i s  
G r i f f i n  J . M .  and  S t e e l e  H . B .  E n e r g y  E c o n o m i c s  an d  P o l i c y , A c a d e m i c  
P r e s s ,  New Y o r k ,  1 9 8 0 ,  B a t o r  F . M .  " T h e  A n a t o m y  o f  M a r k e t  F a i l u r e "  
Q u a r t e r l y  J o u r n a l  o f  E c o n o m i c s , V o l u m e  7 2 ,  19 58  p r e s e n t s  t h e  a n a l y t i c a l
f r a m e w o r k .  Se e  a l s o  G r a v e l l e  H .  and  R e e s  R .  M i c r o e c o n o m i c s ,
L o n g m a n ,  L o n d o n ,  1 9 8 1 .
I n  t h e  l a n g u a g e  o f  E d g e w o r t h - B o w l e y  t h i s  i s  t h e  c o n t r a c t  c u r v e  -  
s e e  Newman P .  T h e  T h e o r y  o f  E x c h a n g e , P r e n t i c e - H a 1 1 , New J e r s e y  
1 9 6 5  and  t h e  r e f e r e n c e s  t h e r e i n .
S e e ,  f o r  e x a m p l e ,  W a l s h  V . C .  I n t r o d u c t i o n  t o  C o n t e m p o r a r y
M i c r o e c o n o m i c s , M c G r a w - H i l l ,  L o n d o n ,  1 9 7 0 ,  R e e s  R ,  P u b l i c  E n t e r p r i s e  i 
E c o n o m i c s , W e i d e n f e l d  an d  N i c o l s o n ,  L o n d o n ,  1 .9/6 an d  t h e  r e f e r e n c e s  
m  f o o t n o t e  4 .
We r e t u r n  t o  t h i s  f a m i l i a r  r e s u l t  i n  a l e s s  f a m i l i a r  c o n t e x t  i n  s e c t i o n
4 . 4  b e l o w .  See C a l a b r e s i  G.  " T r a n s a c t i o n  C o s t s ,  R e s o u r c e  A l l o c a t i o n  
a n d  L i a b i l i t y  R u l e s :  A C o m m e n t "  J o u r n a l  o f  La w  a n d  E c o n o m i c s ,
V o l u m e  1 1 ,  1 9 6 8 ,  S t i g l e r  G . J ,  " T h e  Law and  E c o n o m i c s ’ o f  P u b l i c  P o l i c y " ,
J o u r n a l  o f  L e g a l  S t u d i e s , V o l u m e  I ,  1 9 7 2 ,  a n d  Ng  Y . K .  We l f a r e  E c o n o m i c s , 
M a c m i l l a n ,  L o n d o n  1 9 / 9  who e m p h a s i s e  t h e  d e s i r a b l e  p r o p e r t i e s  o f  
t h i s  f r i c t i o n i e s s  w o r l d .
See  A r r o w  K . J .  " T h e  O r g a n i s a t i o n  o f  E c o n o m i c  A c t i v i t y :  I s s u e s  P e r t i n e n t  
t o  t h e  C h o i c e  o f  M a r k e t  v e r s u s  N o n - M a r k e t  A l l o c a t i o n "  i n  Ha ve m a n  R . H .  
an d  M a r g o l i s  J  ( e d )  P u b l i c  E x p e n d i t u r e  a n d  P o l i c y  A n a l y s i s , M a r k h a m ,  
C h i c a g o ,  1 9 7 7 ,  D a h l m a n  C . J .  " T h e  P r o b l e m  o f  E x t e r n a l i t y " ,  J o u r n a l  o f  
Law an a  E c o n o m i c s , V o l u m e  2 2 ,  L 9 / 9 ,  T u r v e y  R ,  "O n  D i v e r g e n c i e s  
b e t w e e n  S o c i a l  C o s t  a n d  P r i v a t e  C o s t "  E c o n o m i c s , V o l u m e  3 0 ,  1 9 6 3 ,  
W i l l i a m s o n  O . E .  " T r a n s a c t i o n  C o s t  E c o n o m i c s ;  T h e  G o v e r n a n c e  o f  
C o n t r a c t u a l  R e l a t i o n s "  J o u r n a l  o f  Law a n d  E c o n o m i c s , V o l u m e  2 2 ,  1 9 7 9 ,  
H i r s c h i e i f e r  J .  P r i c e  T h e o r y  a n d  A p p l i c a t i o n s , P r e n t i c e  H a i l ,  L o n d o n  19 76
‘iO -
C o a s e  R . H .  " T h e  P r o b l e m  o f  S o c i a l  C o s t ”  J o u r n a l  o f  La w  a n d  E c o n o m i c s  
V o l u m e  3 ,  i 9 6 0 ,  D e m s e t z  H.  " T h e  E x c h a n g e  an d  E n f o r c e m e n t  o f  
P r o p e r t y  R i g h t s "  J o u r n a l  o f  Law and  E c o n o m i c s , V o l u m e  7 ,  1 9 6 4 ,
G r a v e l  Le H.  a n d  R e e s  R,  M i c r o e c o n o m i c s  , o p  c i t  an d  t he  r e f e r e n c e s  
m  f o o t n o t e  7 a b o v e .
( 9 )  G r a v e  l i e  H.  and  R e e s  R.  M i c r o e c o n o m i c s , o p  c i t ,  N g  Y . K .  W e i  f a r e  
E c o n o m i c s  o p  c i t  a n d  B i u m o l  W . J .  a n d  O a t e s  W .E .  E c o n o m i c s , 
E n v i r o n m e n t a l  P o L i c y  an d  t h e  Q u a L i t y  o f  L i f e , P r e n t i c e  H a i l ,
L o n d o n ,  1 9 / 9  p r o v i d e  e x a m p l e s  o f  t h i s  a p p r o a c h .
( 1 0 )  T he  l i t e r a t u r e  o n  t h e  t o p i c  o f  t h e  s e c o n d  b e s t  s u g g e s t s  t h a t  
m o v i n g  t o w a r d s  an  u n a t t a i n a b l e  t a r g e t  may be  d e t r i m e n t a l ,  s e e  
f o r  e x a m p l e ,  L i p s a y  R . G .  an d  L a n c a s t e r  K .  " T h e  G e n e r a l  T h e o r y  o f  
t h e  S e c o n d  B e s t "  R e v i e w  o f  E c o n o m i c  S t u d i e s , V o l u m e  3 9 ,  1 9 5 7
o r  D a v i s  O . A .  a n d  W h i n s t o n  A.  " W e l f a r e  E c o n o m i c s  and  t h e  T h e o r y  
o f  S e c o n d  B e s t "  R e v i e w  o f  E c o n o m i c  S t u d i e s , V o l u m e  4 7 ,  1965  
o r  R e e s  R .  P u b l i c  E n t e r p r i s e  E c o n o m i c s , o p  c i t .  I t  i s  i m p o r t a n t  
t o  r e m e m b e r  t h a t  a n y  t a r g e t  w i l l  n o t  be  u n i d i m e n s i o n a l , b u t  
w i l l  be  d e f i n e d  o v e r  e a c h  i n d i v i d u a l ' s  u t i l i t y ,  a l t h o u g h  t h i s  f a c t  
i s  o b s c u r e d  w h e n  a l l o c a t i o n s  o r  a l l o c a t i n g  d e v i c e s  a r e  t e s t e d  by  
c o m p a r i n g  t h e i r  c h a r a c t e r i s t i c s  t o  t h e  c h a r a c t e r i s t i c s  o f  t h e  t a r g e t .  
O u r  a s s e r t i o n  h e r e  i s  t h a t  m o v i n g  t o w a r d s  an u n a t t a i n a b l e  t a r g e t  may  
i m p r o v e  some d i m e n s i o n s  o f  t h e  a l l o c a t i o n  b u t  as  t h i s  mov e  u s e s  
r e s o u r c e s  o t h e r  d i m e n s i o n s  w i l l  d e t e r i o r a t e .
( 1 1 )  D a h l m a n  C . J ,  " T h e  P r o b l e m  o f  E x t e r n a l i t y "  o p  c i t  s u g g e s t s  a 
c a t e g o r i s a t i o n  o f  t r a n s a c t i o n  c o s t s .  See  a l s o  A r r o w  K . J .  " T h e  
O r g a n i s a t i o n  o f  E c o n o m i c  A c t i v i t y :  I s s u e s  P e r t i n e n t  t o  t h e  C h o i c e  
o f  M a r k e t  v e r s u s  N o n - M a r k e t  A 1 l o c a t i o n " o p  c i t .  C o a s e  R . H .  " T h e  
P r o b l e m  o f  S o c i a l  C o s t "  J o u r n a l  o f  Law a n d  E c o n o m i c s , V o l u m e  3 ,  i 9 6 0  
Meade  J . E . ,  T h e  T h e o r y  o f  E c o n o m i c  E x t e r n a l i t i e s , S i t j h o f f ,  New Y o r k  
19 73  a n d  W i l l i a m s o n  O . E .  " T r a n s a c t i o n  C o s t  E c o n o m i c s ;  The  G o v e r n a n c e  
o f  C o n t r a c t u a l  R e l a t i o n "  J o u r n a l  o f  Law an d  E c o n o m i c s , o p  e x t .
( 1 2 )  T e c h n i c a l l y ,  t r a n s a c t i o n  c o s t s  d o  n o t  e n t e r  u t i l i t y  f u n c t i o n s .
( 1 3 )  P e r h a p s  an  a d d i t i o n a l  s t a g e  i s  n e c e s s a r y :  f i r s t ,  d e f i n e  e x i s t i n g
i n s t i t u t i o n s  an d  c o m m e n t  o n  a L i  p o t e n t i a l  r e a l  L o c a t i o n s  ( w h i l e ,
o f  c o u r s e ,  r e c o g n i s i n g  t h e  l i m i t a t i o n s  p o s e d  b y  t h e  l o s s  o f  r e s o u r c e s  
wh e n  r e a l l o c  i t i n g ) ;  s e c o n d ,  c h o o s e  a s e t  o f  m o s t  p r e f e r r e d  t a r g e t  
a l l o c a t i o n s ,  u s i n g  P a r e t i a n  p r i n c i p l e s  t o  p i n p o i n t  a l l o c a t i o n s  w h e r e  
n e t  o f  t r a d i n g  c o s t s  n o - o n e  i s  w o r s e  o f f  t h a n  i n  t h e  e x i s t i n g
s i t u a t i o n  and  w h e r e  n o  f u r t h e r  r e a t L o c a t i o n s  c a n  b e n e f i t  a n y o n e
w i t h o u t  h a r m i n g  o t h e r s ;  a n d  t h i r d ,  f o r e c a s t  t h e  o u t c o m e  o f  e x i s t i n g  
i n s t i t u t i o n s ,  w i t h  n o  p o l i c y  c h a n g e s ,  t o  s e e  i f  t h i s  t a r g e t  w i l l  
be  m e t  an d  i f  i t  w i l l  n o t  be  m e t  t o  i n d i c a t e  t h e  d i r e c t i o n  f o r  p o L i c y .  
Se© P e a r s o n  P . J . G .  " E x t e r n a l i t i e s  an d  t h e  C h o i c e  o f  E n v i r o n m e n t a l  
P o l i c y "  C o n f e r e n c e  P a p e r s ,  AUTE C o n f e r e n c e , U n i v e r s i t y  o f  S u r r e y ,  
l 9 S 2 ,  Ng  Y . K ,  W e l f a r e  E c o n o m i c s , o p  c i t .
( 1 4 )  I n  t h e  c a l c u l u s  o f  w e l f a r e  e c o n o m i c s  t h e s e  t r a n s a c t i o n  c o s t s  
m i g h t  be r e p r e s e n t e d  b y  a f u n c t i o n a l  r e L a t i o n s h i p  b e t w e e n  
t r a n s a c t i o n  c o s t s  o n  t h e  l e f t  h a n d  s i d e  a n d  t h e  e x t e n t  o f  
t r a d e  as  t h e  d e t e r m i n a n t  o n  t h e  r i g h t  h a n d  s i d e .  T h i s  w i l l  
r e d u c e  t h e  b o u n d a r i e s  o f  t h e  o u t p u t  p o t e n t i a l ,  o f  t h e  e c o n o m y ,  
t h u s  r e d u c i n g  t h e  r a n g e  o f  f e a s i b l e  o p t i o n s .  T h e  E d g e w o r t h - B o w l e y  
b o x  may be  am e n d e d  t o  t a k e  a c c o u n t  o f  t h e  t r a n s a c t i o n  c o s t s .
D i a g r a m  ( 1 ) s h o w s  t h a t  w i t h  t h e  e n d o w m e n t  v.ec t o r , E ,  t h e  s h a d e d  
a r e a  may  n o t  be a t t a i n a b l e .  T h e  s h a d e d  a r e a  i n c r e a s e s  i n  s i z e  
as  t h e  f i n a l  a l L o c a t i o n  i s  f u r t h e r  f r o m  t h e  e n d o w m e n t  v e c t o r ,  
r e f l e c t i n g  t h e  i n c r e a s e d  l e v e l  o f  t r a n s a c t i o n  c o s t s  t h a t  w o u l d  
be i n c u r r e d .  G i v e n  t h e  p r i c e  l i n e  PP r e p r e s e n t s  t h e  a t t a i n a b l e  t r a d e s  
i n  t h e  a b s e n c e  o f  t r a n s a c t i o n  c o s t s ,  t h e  s h a d e d  a r e a  w i l l  a l s o  
i n d i c a t e  who w i l l  b e a r  t h e  c o s t s  o f  t r a d i n g .  I n c l u d i n g  t r a n s a c t i o n  
c o s t s  t h e n . ,  i f  i n d i v i d u a l  I  t r a d e s  x f o r  i n d i v i d u a l  I I ‘ s y ,  i n s t e a d  
o f  m o v i n g  d o w n  t h e  p r i c e  l i n e  PP i n d i v i d u a l  I  w i l l  move  do wn  t h e  
l i n e  EF  w h i l e  i n d i v i d u a l  I I  w i l l  move  do wn  t h e  l i n e  EG.
See L m  S . A . Y .  T h e o r y  a n d  M e a s u r e m e n t  o f  E c o n o m i c  E x t e r n a l i t i e s ,
Ac i d e m i c  P r e s s ,  L o n d o n ,  1 9 7 6 .
I t  i s  q u e s t i o n a b l e  i f  A r r o w  K . J .  " T h e  O r g a n i s a t i o n  o f  E c o n o m i c  
A c t i v i t y :  I s s u e s  P e r t i n e n t  t o  t h e  C h o i c e  o f  M a r k e t  v e r s u s  
N o n - M a r k e t  A l l o c a t i o n " ,  o p  c i t ,  w o u l d  a g r e e  w h e n  h e  d i s c u s s e s  
s t r a t e g i c  b a r g a i n i n g  b e h a v i o u r  an d  d i s e q u i l i b r i u m  t r a d i n g .
I n  o u r  i n t e r p r e t a t i o n ,  h o w e v e r ,  s t r a t e g i c  b a r g a i n i n g  an d  
d i s e q u i l i b r i u m  t r a d i n g  a r e  s y m p t o m s  o f  t r a n s a c t i o n  c d s t s  an d  
a r e  n o t  s p e c i a l  c a s e s .
T h e  C o f t / s e  t h e o r e m  s t a t e s  t h a t  w i t h  w e l l - d e f i n e d  p r o p e r t y  r i g h t s  
an d  z e r o  t r a n s a c t i o n  c o s t s  t h e  p a r t i e s  i n v o l v e d  i n  an e x t e r n a l i t y  
w i l l  b a r g a i n  aw a y  a n y  P a r e t o  i n e f f i c i e n c i e s  ( b y  i n t e r n a l i s i n g  t h e  
e x t e r n a l i t y )  -  s e e  Co o t f s©  R . H .  " T h e  P r o b l e m  o f  S o c i a  1 C o s t " ,  o p  c i t  
o r  P e a r s o n  P . J . G .  " E x t e r n a l i t i e s  a n d  t h e  C h o i c e  o f  E n v i r o n m e n t a l  
P o l i c y " ,  o p  c i t .  One l e s s o n  d w e l t  o n  by  C o Q ^ s e  i s  t h a t  p o o r l y  
s p e c i f i e d  p r o p e r t y  r i g h t s  may b l o c k  m u t u a l l y  a d v a n t a g e o u s  b a r g a i n i n g  
s o l u t i o n s .  O u r  i n t e r p r e t a t i o n  s t r e s s e s  t h a t  i n  a w o r l d  o f  z e r o  
t r a n s a c t i o n  c o s t s  p r o p e r t y  r i g h t s  w o u l d  be p e r f e c t l y  d e f i n e d  an d  
h e n c e  t h e  o n l y  c r u c i a l  e l e m e n t s  t h a t  may  o b s t r u c t  m u t u a l l y  
a d v a n t a g e o u s  b a r g a i n s  a r e  t r a n s a c t i o n  c o s t s .  T r a n s a c t i o n  c o s t s ,  
h o w e v e r ,  c a n n o t  j u s t  be  a s s u m e d  aw ay  t o  r e v e a l  m u t u a l l y  a d v a n t a g e o u s  
b a r g a i n s  t h a t  s h o u l d  be  p u r s u e d .  M o r e o v e r ,  w i t h  t r a n s a c t i o n  c o s t s  
t h e  b a r g a i n s  a r e  n o t  m u t u a l l y  a d v a n t a g e o u s .
D i a g r a m  ( ! )
KI M b / W t iu A L
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D i a g r a m  ( 11 ) s h o w s  t h e  s one 
s i t u a t i o n  w i t h i n  t h e  d o t t e d  
l i n e s  o f  d i a g r a m  ( 1 ) b u t  w i t h  
t h e  s h a d e d  a r e a  r e m o v e d .  T h i s  
d i s p l a y s  t h e  a l l o c a t i o n s  n e t  
o f  t r a d i n g  c o s t s  t h a t  a r e  
a v a l  1 a b l e .
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( 1 8 )  D i a g r a m  ( 11 ) m  f o o t n o t e  14 a b o v e ,  s n o w s  n o t  o n l y  t h e  s c o p e  l o r  
r e a l l o c a t i o n  b y  i n d i v i d u a l  a c t i o n  b u t  a l s o  t h e  o p t i o n s  f o r  
p o l i c y .  A l t e r  i n d i v i d u a l s  h a v e  b a r g a i n e d ,  t h e  p o l i c y  o p t i o n s  w i l l  
o n l y  be d i s t r i b u t i o n a l .
( 1 9 )  See P a r e t o  V .  M a n u a l  o f  P o l i t i c a l  E c o n o m y , o p  c i t ,  o r  as  i n t e r p r e t e d
by  S h a c k l e  G . L . S .  T h e  Y e a r s  o f  H i g h  T h e o r y , C a m b r i d g e  U n i v e r s i t y  P r e s s ,  
L o n d o n ,  1 9 6 7 ,  B e r g s o n  \ .  E s s a y s  i n  N o r m a t i v e  E c o n o m i c s ,  o p  c i t ,  o r  
T a r a s c i o  V . J . P a r e t o ' s  M e t h o d o l o g i c a l  A p p r o a c h  t o  E c o n o m i c s ,
U n i v e r s i t y  o f  N o r t h  C a r o l i n a ,  N o r t h  C a r o l i n a ,  1 9 6 7 .
( 2 0 )  See D a h l m a n  C . J .  " T h e  P r o b l e m  o f  E x t e r n a l i t y " ,  o p  c i t ,  o n  
p u r c h a s i n g  i n f o r m a t i o n ,  o r  D e m s e t y  H .  " T h e  E x c h a n g e  and  
E n f o r c e m e n t  o f  P r o p e r t y  R i g n t s " ,  J o u r n a l  o f  Law  and E c o n o m i c s ,
V o l u m e  / 1 9 6 4 .
( 2 1 )  C o n s i d e r  an  i n d i v i d u a l  f o r m i n g  a p r o b a b i l i t y  e s t i m a t e  a b o u t  t n e  
o u t c o m e  o f  an  u n c e r t a i n  e v e n t ,  w h e r e  a s e c o n d  i n d i v i d u a l  h a s  
s u p e r i o r  k n o w l e d g e  o f  t h e  o u t c o m e  ( p e r h a p s  t h e  e v e n t  r e p r e s e n t s  
an a c t i o n  o f  t h e  s e c o n d  i n d i v i d u a l ) .  T h e  f i r s t  i n d i v i d u a l  w i l l  
p a y  t n e  s e c o n d  t o  d i s c l o s e  t h i s  k n o w l e d g e  u p  t o  t h e  p o i n t  w h e r e  
t h e  b e n e f i t  o f  e x t r a  k n o w l e d g e  c e a s e s  t o  o u t w e i g h  t h e  p a y m e n t .
I f  t h e  f i r s t  i n d i v i d u a l  p l a c e s  H t t L e  v a i u e  o n  t h e  a c c u r a c y  o f  
t h e  a d v i c e  t h e n  o n l y  s m a l l  p a y m e n t s  w i l l  be o f f e r e d  a n d  s m a l L  
a m o u n t s  o f  k n o w l e d g e  t r a d e d .  I f  t h e  i n d i v i d u a l  u n d e r e s t i m a t e s  
t h e  u s e f u l n e s s  o f  t h e  a d v i c e  o n e  o f  tw o  s c e n a r i o s  i s  p o s s i b l e .
F i r s t ,  i f  t h e  c o s t s  o f  p e r s u a s i o n  a r e  Low t h e n  t h e  s e c o n d  a g e n t  
w i l l  be a b L e  t o  d e m o n s t r a t e  t h e  a d v i c e ' s  v a l u e  t o  t h e  f o r m e r  
an d  t h e  t r a d e  o f  k n o w l e d g e  w i l l  o c c u r  a n y h o w .  S e c o n d ,  i f  t h e  
c o s t s  o f  p e r s u a s i o n  a r e  h i g h ,  t h e n  t h e  k n o w l e d g e  i s  n o t  t r a d e d  
an d  t h e  f i r s t  i n d i v i d u a l  w i l l  t a k e  a c t i o n s  w h i c h  w i l l  p r o b a b l y  
be  r e g r e t t e d  w h e n  t h e  u n c e r t a i n  e v e n t  b e c o m e s  h i s t o r y .
Ex  p o s t , t h e  La ck  o f  t r a d e  w i l l  a p p e a r  i n e f f i c i e n t .  E x  a n t e ,  
t h o u g h ,  t o  a l t e r  t h e  f i r s t  i n d i v i d u a l ' s  p r o b a b i l i t y  e s t i m a t e  
m  a wa y  t h a t  w o u l d  l e a v e  h i m  f e e l i n g  n o  w o r s e  o f f  w o u l d  
h a v e  u s e d  r e s o u r c e s  t o  s u c h  a n  e x t e n t  t h a t  s o m e o n e  e l s ©  i n  t h e  
e c o n o m y  w o u L d  s u f f e r .  H e n c e ,  i n  e i t h e r  s c e n a r i o ,  t h e r e  i s  no  
e x  a n t e  P a r e t o  i n e f f i c i e n c y  t o  r e m e d y .
( 2 2 )  T h a t  o t h e r  i n s t i t u t i o n s  an d  i n d i v i d u a l s  p o s s e s s  d i s t r i b u t i o n a l
i n f l u e n c e s  i s  a p p a r e n t  a l s o .
( 2 3 )  C o s t - b e n e f i t  a n a l y s i s  -  s e e  r e f e r e n c e s  m  f o o t n o t e  2 -  i s  a l s o
c o n d e m n e d  by  o u r  r e a s o n i n g .  T h e  p r i n c i p a l  j u d g e m e n t  i n v o l v e d
i n  c o s t - b e n e f i t  s t u d i e s  i s  t h a t  a p o l i c y  w i l l  be  r e c o m m e n d e d  i f  
i t  m o v e s  s o c i e t y  f r o m  o n e  a l l o c a t i o n  t o  m o t h e r  a l l o c a t i o n  
w h i c h ,  i f  c o s t l e s s  c o m p e n s a t i o n  w e r e  p a i d ,  w o u l d  r e p r e s e n t  a
P i r e t i a n  i m p r o v e m e n t .  T h i s  o t h e r  a l l o c a t i o n  may o r  may n o t  be  
P a r e t o  e f f i c i e n t .  T h e r e  a r e  t w o  o b j e c t i o n s  t o  t h i s  l o g i c .
F i r s t ,  - is c o m p e n s a t i o n  i s  n o t  c o s t l e s s ,  t h e n  t h e  h y p o t h e t i c a l  
c o m p e n s a t e d  r e a l  L o c a t i o n  ( m  a l l  i t s  d i m e n s i o n s )  i s  n e i t h e r  
a t t a i n a b l e  n o r  a p p r o p r i a t e ,  I f  t h e  c o s t - b e n e f i t  a n a l y s t ,  i n  
p r i n c i p l e ,  c l a i m s  t h e  r e a l l o c a t i o n  w i I L  be a P a r e t o  i m p r o v e m e n t ,  
b u t ,  m  p r a c t i c e ,  q u o t e s  r e  i s o n s  t o  s u g g e s t  wh y  s u c h  a r e a l l o c a t i o n  
i s  n o t  p o s s i b l e ,  t h e n  n e i t h e r  i s  i t  p o s s i b l e  i n  p r i n c i p l e .  S e c o n d ,  
and  m o r e  f u n d a m e n t a l l y ,  t h e  i n i t i a l  a s s u m p t i o n  o f  c o s t - b e n e f i t  
a n a l y s i s  i s  t h a t  t h e  c u r r e n t  a l l o c a t i o n  i s  P a r e t o  i n e f f i c i e n t  -  f o r  
o t h e r w i s e  P a r e t o  i m p r o v e m e n t s  w o u l d  n o t  be  c o n c e i v a b l e .  O u r  
r e a s o n i n g ,  h o w e v e r ,  s u g g e s t s  t h e  e c o n o m y  w i l l  a l w a y s  be P a r e t o  
e f f i c i e n t .  Se e  a l s o  P e a r s o n  P . J . G .  " E x t e r n a l i t i e s  a n d  t h e  C h o i c e  
o f  E n v i r o n m e n t a l  P o L i c y " ,  o p  c i t .
( 2 4 ) See  f o o t n o t e  3 f o r  t h o s e  who  b e l i e v e  t h e  P a r e t i a n  c o n c e p t  x s  
e s s e n t i a l l y  n o r m a t i v e .
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( 2 5 )
( 2 6 )
( 2 7 )
Smith A. The Wealth of Nations, Modern Library, New York, 1937.
See the references m  footnote 8 for categorisations of 
transaction costs.
The power to coerce held by government policy-makers is not 
unconstrained. Government policy-makers pursue their own 
interests which would not be furthered by losing the power 
to coerce. \t the extreme, too much coercion may instill 
revolutionary tendencies. Before this extreme is reached 
in a democracy, the fear of election failure will restrict 
the policy-makers' willingness to coerce. These constraining 
influences tend to increase the demonstration costs of coercion 
and reduce th© likelihood that an ex post inefficiency exists. 
Conversely, in the pursuit of their self-interest, governments 
probably derive some satisfaction from coercion per se - to be 
seen to be in control is politically expedient. The power of 
coercion may be used to redistribute welfare as welL as its use 
in achieving ex post Pareto improvements, and economists must be 
careful not to confuse the two when calling for coercive action.
C h a p t e r  3 E c o n o m i c s  o f  G o v e r n m e n t  N o r t h  S e a  P o l i c y
1 . I n t r o d u c t i o n
I n  t h i s  c h a p t e r  we a s s e s s  g o v e r n m e n t  p o l i c y  t o w a r d s  N o r t h  Sea  o i L  -  f i r s t ,  
by  e x p L o n n g  t h e  e c o n o m i c  j u s t i f i c a t i o n  f o r  t h e  p o l i c y  t a r g e t s ,  an d  s e c o n d ,  
b y  c o n s i d e r i n g  t h e  c o n s e q u e n c e s  o f  t h e  p o l i c y  i n s t r u m e n t s .  H e r e ,  we do  
n o t  s e e k  an e x a c t ,  s t a t e m e n t  o f  i n e f f i c i e n c i e s  o r  d i s t r i b u t i o n a l  c o n s e q u e n c e s ,  
we m e r e l y  w i s h  t o  i d e n t i f y  l i k e l y  p r o b l e m  a r e a s .  A l t h o u g h  t h i s  i s  an 
m a i y t i c a l  c h a p t e r ,  i t  i s  a L s o  a b a c k g r o u n d  t o  t h e  m o r e  d e t a i l e d  a n a l y s i s  
o f  N o r t h  Sea t a x a t i o n  i n  t h e  f o l l o w i n g  c h a p t e r s .
2 .  P r o c e d u r e  f o r  P o l i c y  A s s e s s m e n t
^s  t h e r e  e x i s t s  a r a n g e  o f  p o s s i b l e  p r o c e d u r e s  f o r  a s s e s s i n g  p o l i c y ,  i t  i s  
i m p o r t a n t  t o  be c l e a r  a b o u t  t h e  a p p r o a c h  we a d o p t .  T h e r e  a r e  s e v e r a l  o p t i o n s .  
F i r s t ,  t h e  h i s t o r y  o f  N o r t h  Se a  p o l i c y  may be s d r u t m i s e d  e i t h e r  w i t h  o r  
w i t h o u t  t h e  b e n e f i t  o f  h i n d s i g h t .  We a d o p t  an e x  a n t e  a p p r o a c h ,  i g n o r i n g  
t h e  a d v a n t a g e s  o f  k n o w i n g  how e x o g e n o u s  e v e n t s  h a v e  t r a n s p i r e d .  We a r e  
c o n c e r n e d  t o  s h o w  u l t i m a t e l y  t h e  l e s s o n s  w h i c h  c a n  be l e a r n t  f r o m  t h e  p a s t  
t o  h e l p  i n  a s s e s s i n g  t h e  f u t u r e .  S i n c e  u n c e r t a i n t i e s  a r e  a l w a y s  p r e s e n t ,  
o u r  a s s e s s m e n t  s h o u l d  n o t  i g n o r e  t h e  u n c e r t a i n t i e s  f a c e d  by  p o l i c y - m a k e r s  
i n  t h e  p a s t .  S e c o n d ,  t h e  i n c r e m e n t a  1 i m p a c t  o f  s p e c i f i c  m e a s u r e s  o r  t h e  
c o n s e q u e n c e s  o f  t h e  p o l i c y  p a c k a g e  may  bo e x a m i n e d .  T he  l a t t e r  a p p r o a c h  
i s  a d o p t e d  h e r e .  T h i r d ,  s i n c e  a n y  a s s e s s m e n t  o f  p o l i c y  m u s t  i n v o l v e  a 
c o m p a r i s o n  o f  t h e  e x i s t i n g  s t a t e  o f  a f f a i r s  w i t h  a d i f f e r e n t  s t a t e ,  t h e  c h o i c e  
o f  t h e  d i f f e r e n t  s t a t e  s h o u l d  be c l e a r .  On t h e  o n e  h a n d ,  we m a y c h o o s o  t h e  
a l l o c a t i o n  w h i c h  m i g h t  r e s u l t  i f  t h e r e  w e r e  n o  p o l i c y  -  m  w h i c h  c a s e  w© w o u l d  
be a s k i n g  w h e t h e r  t h e  p o l i c y  was  an i m p r o v e m e n t .  On t h e  o t h e r  h a n d ,  we may 
c o m p a r e  t h e  e x i s t i n g  s t a t e  o f  a f f a i r s  t o  a s i t u a t i o n  w h i c h  we w o u l d  L i k e  t o  
e x i s t  -  a n d ,  h e n c e ,  a s k  t h e  q u e s t i o n  o f  w h e t h e r  t h e  p o l i c y  c o u l d  be i m p r o v e d .  
F o l l o w i n g  o u r  c o m m e n t s  i n  c h a p t e r  2 ,  t h e  f o r m e r ,  m o r e  m o d e s t ,  a p p r o a c h  i s  
a d o p t e d .  F i n a l l y ,  a s s e s s m e n t s  d i f f e r  b y  e x a m i n i n g  e i t h e r  t h e  i n t e n t i o n s  o f  
a p o l i c y  p a c k a g e  o r  t h e  c o n s e q u e n c e s  o f  a p o l i c y  p a c k a g e .  B o t h  t h e  
i n t e n t i o n s  and t h e  c o n s e q u e n c e s  a r e  e x a m i n e d  h e r e  -  i n d e e d ,  o n e  t h e m e  o f  
t h i s  c h a p t e r  e m p h a s i s e s  t h e  d i v e r g e n c i e s  b e t w e e n  t h e  c o n s e q u e n c e s  a n d  t h e  
i n t e n t i o n s  o f  a p o l i c y .  By  d r a w i n g  o u t  t h e s e  d i v e r g e n c i e s  i t  i s  s u g g e s t e d  
t h e r e  i s  a p r i m a  f a c i e  d i f f e r e n c e  b e t w e e n  eic a n t e  a n d  ex_ p o s t  e f f i c i e n c y .
G i v e n  c e r t a i n  i n t e n t i o n s ,  t h e  p o l i t i c a l - b u r e a u c r a t i c  p r o c e s s  i s  n o t  
g u a r a n t e e d  t o  d e s i g n  p o L i c i e s  t h a t  w i 1 L a c h i e v e  t h e  i n t e n t i o n s .  W h e t h e r  t h i s
m i s m a t c h  o f  c o n s e q u e n c e s  and  i n t e n t i o n s  i s  i n e v i t a b l e ,  b y  d e s i g n ,  o r  m e r e l y  
a c c i d e n t a l  i s  n o t  c o n s i d e r e d .  I n  a n y  c a s e ,  t h e  m i s m a t c h  w i l l  g e n e r a t e  
f a l s e  b e l i e f s .
I t  i s  w o r t h  s t r e s s i n g  o n e  a s p e c t  o f  t h e  s u b j e c t  w h i c h  i s  n o t  c o n s i d e r e d  
o r  d e s c r i b e d  -  n a m e l y ,  t h e  f o r m u l a t i o n  o f  p o l i c y .  H e r e ,  w© m e r e l y  r e c o r d  
some o f  t h e  s e n t i m e n t s  e x p r e s s e d  as  p o l i c i e s  w e r e  a n n o u n c e d ;  f o r  a m o r e  
d e t a i l e d  a c c o u n t  an  e x p l o r a t i o n  o f  t h e  p o l i t i c a l - b u r e a u c r a t i c  d e c i s i o n - m a k i n g  
p r o c e s s  w o u l d  be r e q u i r e d .  I t  i s  r e c o g n i s e d  t h a t  t h e  e c o n o m i c  i n t e n t i o n s  
d i s c u s s e d  b e l o w  ( s e e  s e c t i o n  5 )  a r e  a t  m o s t  o n l y  p a r t i a l ,  and  p e r h a p s  e v e n  
n e g l i g i b l e ,  m o t i v a t i o n  f o r  p o l i t i c i a n s  and  b u r e  m o r a l s .  I t  i s  a l s o  
r e c o g n i s e d  t h a t  t h e  t r u e  m o t i v a t i o n  e m a n a t e s  f r o m  p o l i t i c a l  ind b u r e a u c r a t i c  
i n c e n t i v e s .  O n l y  a d e t a i l e d  a c c o u n t  o f  t h e  i n c e n t i v e  s t r u c t u r e  f a c i n g  
d e c i s i o n  -  m a k e r s  c a n  i n d i c a t e  t h e  c i r c u m s t a n c e s  m  w h i c h  a p p r o p r i a t e  
i n t e n t i o n s ,  and  t h e  c i r c u m s t a n c e s  i n  w h i c h  m i s p l a c e d  i n t e n t i o n s ,  w i l l  be 
f o r t h c o m i n g .  W i t h o u t  d e t a i l i n g  t h e  n a t u r e  o f  t h i s  i n c e n t i v e  s t r u c t u r e ,  
h o w e v e r ,  t h e  h i s t o r y  o f  N o r t h  Sea p o l i c y  f o r m u l a t i o n  may  be i n s p e c t e d  t o  se e  
i f  t h e  d e c i s i o n - m a k i n g  p r o c e s s  h a s  g e n e r a t e d  a p p r o p r i a t e  i n t e n t i o n s .  O u r  
a s s e s s m e n t  c e n t r e s  o n  p o l i c y ,  n o t  o n  p o L i c y  f o r m u l a t i o n .  H e n c e ,  r e c o m m e n d a t i o n s  
f o r  p o l i c y - m a k e r s  may  be  g e n e r a t e d  a l t h o u g h  n o  r e c o m m e n d a t i o n s  f o r  p o l i c y - m a k i n g  
a r e  p o s s i b l e .
I n  t h e  n e x t ,  i e n g t n y ,  s e c t i o n  t h e  t y p e  o f  N o r t h  S e j o i l  and  g a s  i n d u s t r y  t h a t  
m i g h t  h a v e  e m e r g e d  i n  t h e  a b s e n c e  o f  g o v e r n m e n t  p o l i c y  i s  d e s c r i b e d .  S e c t i o n  4 
i n t e r p r e t s  o u r  c o n c e p t  o f  e x  p o s t  e f f i c i e n c y  a n d  e x p l a i n s  t h e  t y p e  o f  c r i t e r i a  
t h a t  a r e  u s e d  t o  a s s e s s  t h e  n o  p o l i c y  o u t c o m e .  T h e n ,  m  s e c t i o n  5 ,  t h e s e  
c r i t e r i a  a r e  a p p l i e d  t o  d e v e l o p  a p r i m a  f a c i e  c a s e  f o r  g o v e r n m e n t  i n v o l v e m e n t .  
T h i s  a s s e s s e s  t h e  t a r g e t s  f o r  g o v e r n m e n t  p o l i c y .  I n  s e c t i o n  6 ,  t h e  
c o n s e q u e n c e s  o f  g o v e r n m e n t  p o l i c y  a r e  a s s e s s e d  b y  h i g h l i g h t i n g  t h e  s i m i l a r i t i e s  
and  t h e  d i s s i m i l a r i t i e s  b e t w e e n  c o n s e q u e n c e s  and  i n t e n t i o n s ,
3 .  No P o l i c y  O u t c o m e
T h i s  s e c t i o n  c o n s i d e r s  t h e  N o r t h  Se a  i n d u s t r y  w i t h o u t  g o v e r n m e n t  i n v o l v e m e n t .  
O n c e  t h e  i n c e n t i v e s  a n d  d e c i s i o n s  l i x e l y  t o  e m a n a t e  i r o m  s u c h  an  i n d u s t r y  
h a v e  b e e n  d e t a i l e d ,  we may  c o n t e m p l a t e  t h e  d i r e c t i o n s  w h i c h  w o u l d  i m p r o v e  t h i s  
o u t c o m e .  T h e  l d e n t m c a t i o n  o i  t h e s e  i m p r o v e m e n t s  w i i L  i n v o l v e  e f f i c i e n c y  an d  
d i s t r i b u t i o n  c r i t e r i a .  B e c a u s e  o f  r o s e r v  l t i o n s  o v e r  t h e  m e t h o d o l o g i c a l  r o o t s
-  53  -
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o i  s u c h  c r i t e r i a  ( s e e  c h a p t e r  2 ) ,  t h e  an u y s i s  o.L i m p r o v e m e n t s  i s  d i v o r c e d  
t o  a l a t e r  s e c t i o n  ( s e c t i o n  5 ) .  O n c e  d i r e c t i o n s  f o r  i m p r o v e m e n t ,  ( i f  a n y )  
h a v e  b e e n  i d e n t i f i e d ,  t h e y  w i l l  be  c o n t r a s t e d  t o  g o v e r n m e n t  N o r t h  Se a  p o l i c y  
i n t e n t i o n s  i n  o r d e r  t o  a s c e r t a i n  w h e t h e r  t h e  i n t e n t i o n s  h a v e  a n y  e c o n o m i c  
j u s t i f i c a t i o n .  L i t e r  t h e  i m p a c t  o f  t h e  i m p l e m e n t s  o f  g o v e r n m e n t  p o l i c y  a r e  
a n a L y s e d .  T h r o u g h o u t  t h e  l a t e r  s e c t i o n s  t h e  d e c i s i o n - m a k i n g  p r o c e s s  i s  t h e  
c e n t r e  o f  i n t e r e s t ,  an d  h e n c e  o u r  d e s c r i p t i o n  o f  t h e  d e c i s i o n - m a K i n g  p r o c e s s  
m  t h i s  s e c t i o n  i s  f u n d a m e n t a l  t o  l a t e r  s e c t i o n s  an d  some d e t a i l e d  d e s c r i p t i o n  
i s  n e c e s s a r y .
3 . 1  A t t a i n a b i l i t y
I n  o r d e r  t o  d e t e r m i n e  w h e t h e r  t h e  p o l i c y  o b j e c t i v e s  h a v e  b e e n  n e c e s s a r y ,  
t h e  d e v e l o p m e n t  o f  t h e  N o r t h  Sea  i n d u s t r y  m  t h e  a b s e n c e  o f  p o l i c y  m u s t  
be s k e t c h e d  f i r s t .  T h e  p i c t u r e  t h a t  e m e r g e s  w i l l  be  u s e d  t o  e x a m i n e  t h e  
i n e f f i c i e n c i e s  an d  t h e  d i s t r i b u t i o n a l  c o n s e q u e n c e s  as  i f  g o v e r n m e n t  h a d  
n o  i n v o l v e m e n t  i n  t h e  o f f s h o r e  i n d u s t r y .  I n  s k e t c h i n g  t h i s  o u t c o m e ,  we 
m u s t  e n s u r e  t h a t  t h e  b e h a v i o u r a l  a s s u m p t i o n s  we i n v o k e  m i r r o r  a c c u r a t e l y  
ho w  t h e  i n d u s t r y  w o u l d  h a v e  r e s p o n d e d ;  we m u s t  i g n o r e  t e m p t a t i o n  t o  p r e s u p p o s e  
a n y  a l t r u i s t i c  o r  o m n i s c i e n t  a b i l i t i e s ;  a n d  wo m u s t  s t r i v e  t o  p i c t u r e  an 
o u t c o m e  w h i c h  w o u l d  h a v e  b e e n  p o s s i b l e  t o  a t t a i n .  I f  we f a i l  o u r  c o m p a r i s o n  
w i l l  bo  i n v a l i d ,  c o n t r a s t i n g  s o m e t h i n g  w h i c h  wa s  n e v e r  a t t a i n  i b l o  w i t h  
a c t u a l  d e v e l o p m e n t s .  ( T h e s e  r e m a r k s  a p p l y  as  s t r o n g L y  t o  t h e  s e c o n d  p a r t  
o f  t h e  a s s e s s m e n t ,  w h e r e  t h e  c o n s e q u e n c e s  o f  p o l i c y  a r e  o u t l i n e d ) .
G i v e n  n o  g o v e r n m e n t  i n v o l v e m e n t ,  we e n s u r e  t h a t  t h e  o u t c o m e  w i l l  be  
a t t a i n a b l e .  One  may  q u e s t i o n ,  t h o u g h ,  t h e  a t t a i n  i b i l l t y  o f  a n y  o u t c o m e  
w i t h o u t  g o v e r n m e n t  i n v o l v e m e n t .  O u r  b e l i e f  i s  t h a t  t h i s  i s  a t t a i n a b l e  -  
a d m i t t e d l y  a n y  g o v e r n m e n t  m u s t  be  s e e n  t o  h a v e  a p o L i c y  f o r  a s e c t o r  as  
s i g n i f i c a n t  a n d  as  t o p i c a l  as  N o r t h  S e t  o i l  an d  g a s ,  b u t  a " p o l i c y "  o f  no  
i n v o l v e m e n t  i s  p r o b a b l y  f e a s i b l e  ( e s p e c i a l l y  g i v e n  t h e  c o m m e n t s  m  s e c t i o n
3 . 2  b e l o w ) .  I n  a n y  c a s e ,  t h e  a t t a i n a b i l i t y  o f  n o  g o v e r n m e n t  i n v o l v e m e n t  i s  
n o t  r e l e v a n t .  P e r h a p s  g o v e r n m e n t  i n v o l v e m e n t  i s  i n e v i t a b l e ,  b u t  t h e  
i n e v i t a b i l i t y  may  o c c u r  m  t h e  p u r s u i t  o f  e)< a n t e  P a r e t o  e f f i c i e n c y  as  
o u t l i n e d  i n  c h a p t e r  2 ,  s e c t i o n  4 . 1 . 1 .  I f  f a l s e  b e l i e f s  a r e  i n h e r e n t  m  t h i s  
p u r s u i t ,  t h e n  a m o v e m e n t  t o w a r d s  e x  p o s t  P a r e t o  e f f i c i e n c y  b y  e m u l a t i n g  t h e  
no  p o l i c y  o u t c o m e  i s  n o t  i m p o s s i b l e ,  so  l o n g  a s  t h e  c o s t s  o f  d e m o n s t r a t i o n  t o  
t h e  g o v e r n m e n t  d e c i s i o n - m a k e r s  a r e  n o t  o v e r w h e l m i n g  ( s e e  c h a p t e r  2 ,  s e c t i o n  5 . 3 )
3 . 2  "No P o l i c y "
B e f o r e  d e s c r i b i n g  t h e  i m p l i c a t i o n s  f o r  t h e  o f f s h o r e  i n d u s t r y  f r o m  " n o  p o l i c y " ,  ■ 
i t  i s  n e c e s s a r y  t o  c l a r i f y  t h e  n o t i o n  o f  " n o  p o l i c y " .  S i n c e  m  B r i t a i n  t h e  
r i g h t s  t o  e x p l o r e  f o r  a n d  p r o d u c e  o i l  a n d  g a s  a r e  v e s t e d  i n  t h e  C r o w n ,  t h e  
g o v e r n m e n t  i s  i n e v i t a b l y  an d  i n e x t r i c a b l y  i n v o l v e d  i n  t h e  i n d u s t r y .  I n  
t h e s e  c i r c u m s t a n c e s  some g o v e r n m e n t  a c t i o n  o v e r  t h e  i s s u e  o f  t h e s e  r i g h t s  
i s  n e c e s s a r y  f o r  t h e  i n d u s t r y  t o  e x i s t  an d  t h e  c o n c e p t  o f  " n o  p o L i c y "  m u s t  
be q u a l i f i e d  t o  r e f l e c t  t h e s e  c i r c u m s t a n c e s .  H e r e ,  we w i s h  t o  e x p l o r e  t h e  
c o n s e q u e n c e s  o f  a m i n i m a l  l e v e l  o f  g o v e r n m e n t  i n t e r f e r e n c e  a n d  s u p p o s e  t h e  
g o v e r n m e n t  e s t a b l i s h e s  a c o m m e r c i a l l y  r e s p o n s i v e  e n t i t y  w i t h  t h e  d u t y  o f  
s e l l i n g  t h e  e x p l o r a t i o n  and  p r o d u c t i o n  r i g h t s .
3 . 3  A M a r k e t  f o r  L i c e n c e s  ,
G i v e n  s u c h  a c o m m e r c i a l  e n t i t y ,  a m a r k e t  f o r  o f f s h o r e  l i c e n c e s  ( l i c e n s i n g  
t h e  h o l d e r  t o  e x p l o r e  f o r  a n d / o r  p r o d u c e  f r o m  a g i v e n  b l o c k )  w o u l d  e m e r g e .  
C o n c e p t u a l l y ,  f o r  t h i s  t o  be a s i n g l e  m a r k e t  r a t h e r  t h a n  a s e q u e n c e  o f  u n i q u e I
b a r g a i n s ,  t h e  b i d d i n g  o b j e c t  ( t h e  l i c e n c e s )  m u s t  bo h o m o g e n o u s .  T h i s  w o u l d  !
be so  i f  a l L  b l o c k s  w e r e  i d e n t i c a l ,  f o r  e x a m p l e ,  b l o c k s  o f  s i m i l a r  
a t t r a c t i v e n e s s  b u t  i n  d i f f e r e n t  b a s i n s  w o u l d  s u f f i c e .  I t  i s  n o t  n e c e s s a r y
t o  as s u m e  t h a t  a l L  d i s c o v e r e d  f i e l d s  w i l l  be s i m i l a r ,  m e r e l y  t h a t  u n e x p l o r e d
p r o s p e c t s  e x h i b i t  s i m i l a r  e x p e c t e d  g e o p h y s i c a l  and  g e o g r a p h i c a I  p r o p e r t i e s .
T h e  l i c e n c e  w o u l d  h a v e  n o  r e s t r i c t i o n s ,  w o u l d  n o t  c o m m i t  t h e  l i c e n s e e  t o  
a n y  f o r m  o f  w o r k  p r o g r a m m e ,  b u t  w o u l d  be f o r  a f i n i t e  p e r i o d  w i t h  !
r e l i n q u i s h m e n t  b a c k  t o  t h e  s e l l e r  a t  t h e  e n d  o f  t h e  p e r i o d .  ( I )  T he
l i c e n s e e  w o u l d  h a v e  t h e  r i g h t  o f  e x p l o r a t i o n  a n d  e x t r a c t i o n  i n  a d e s i g n a t e d
b l o c k  o v e r  a s p e c i f i e d  t i m e  p e r i o d .  S p e c i f i c a t i o n  o f  t h e  b i d d i n g  s u b j e c t  i s  
l e s s  r e l e v a n t  t o  o u r  a n a l y s i s  t h a n  t h e  s p e c i f i c a t i o n  o f  t h e  b i d d i n g  o b j e c t  ( 2 ) .
We m e r e l y  r e q u i r e  t h a t  t h e  b i d d i n g  s u b j e c t  i s  e x p r e s s e d  i n  f i n a n c i a l  t e r m s .  ;
F o r  c o n v e n i e n c e ,  t h e  b i d d i n g  s u b j e c t  may  be t h o u g h t  o f  as  b o n u s  p a y m e n t s ,  
p a i d  o n  r e c e i p t  o f  t h e  l i c e n c e ,  r a t h e r ,  t h a n  some f o r m  o f  r o y a l t y  o r  n e t  
p r o f i t  a r r a n g e m e n t  p a i d  o n c e  p r o d u c t i o n  s t a r t s  i f  a d i s c o v e r y  i s  m a d e .
A t  a n y  o n e  t i m e ,  o n e  c a n  e n v i s a g e  d e m an d  a n d  s u p p l y  s c h e d u l e s  f o r  l i c e n c e s .
On t h e  de m an d  s i d e ,  c o m p a n i e s  w i l l  w i s h  t o  d e v e l o p  f i e L d s  t h a t  a r e  e x p e c t e d  
t o  y i e l d  e c o n o m i c  r e n t ,  a n d  w i l l  t h u s  be p r e p a r e d  t o  p a y  f o r  o f f s h o r e  l i c e n c e s  
a sum u p  t o  t h e i r  v a l u  i t i o n  o f  t h e  e c o n o m i c  r e n t  f r o m  e x p l o i t i n g  t h e  l i c e n c e  
m  t h e  l i c e n c e  p e r i o d .  D e s p i t e  t h e i r  g e o p h y s i c a l  s i m i l a r i t i e s ,  as  m o r e  b l o c k s  
come u n d e r  c o n s i d e r a t i o n ,  t h e  e x p e c t e d  e c o n o m i c  r e n t  w i l l  t e n d  t o  d i m i n i s h  
and  c o m p a n i e s  w i l l  be  p r e p a r e d  t o  o f f e r  l e s s  and  l e s s  f o r  i n c r e m e n t a l  b l o c k s .  
D i m i n i s h i n g  m a r g i n a l  r e t u r n s  w i l l  be l i k e l y  f o r  s e v e r a l  r e a s o n s  ( 3 ) .  C o n s i d e r i n g  
t h e  s c a l e  o f  N o r t h  Se a  p r o j e c t s ,  o n l y  a l i m i t e d  n u m b e r  o f  o p e r a t i o n s  c a n  be
p u r s u e d  i n  a g i v e n  p e r i o d .  T h e  c a p i t a l ,  e q u i p m e n t  w i l l  be co m e l o s s  an d  l e s s  
a p p r o p r i a t e  t o  o f f s h o r e  n e e d s  ( f o r  e x a m p l e ,  m o r e  d i s t a n t  c o n s t r u c t i o n  y a r d s  
w i i  L n e e d  t o  be c o m m i s s i o n e d ) ;  m o r e  a n d  m o r e  s e m i - s k i l l e d  l a b o u r  w i l l  h a v e  t o  
r e p l a c e  s k i l l e d  e m p l o y e e s ;  e x p o s u r e  t o  r i s k  i s  n k c i y  t o  be e x a g g e r a t e d  as  
s i m i l a r  p r o j e c t s  ( r a t h e r  t h a n  i n d e p e n d e n t  p r o j e c t s  w h e r e  r i s k s  may bo p o o l e d )  
a r e  t a k e n  o n ;  an d  d e b t  m a r k e t  f u n d s  a r e  l i k e l y  t o  be co m e i n c r e a s i n g l y  d i f f i c u l t  
t o  s e c u r e ,  h e n c e  i n t e r e s t  c h a r g e s  w i l l  t e n d  t o  r i s e  an d  p r o j e c t s  o f  h i g h e r  
v a l u e  w i l l  be  c r o w d e d  o u t ,  t h u s  i n c r e a s i n g  t h e  m a r g i n a l  o p p o r t u n i t y  c o s t  o f  
c a p i t a l .  T h a t  i s ,  t h e r e  a r e  d i s e c o n o m i e s  o f  s c a l e ,  b o t h  t o  t h e  i n d u s t r y  an d  
t o  i n d i v i d u a l  f i r m s ,  w h i c h  w i l L  be l i k e l y  t o  o v e r s h a d o w  a n y  e c o n o m i e s  o f  
s c a l e  -  f o r  e x a m p l e ,  i n  m o v i n g  u p  t h e  l e a r n i n g  c u r v e  w i t h  o f f s h o r e  e x p e r i e n c e .  
T h e  d e r i v e d  d e m an d  c u r v e  f o r  l i c e n c e s  w i l l  t e n d  t o  s l o p e  d o w n w a r d s  f r o m  l e f t  
t o  r i g h t .
On t h e  s u p p l y  s i d e ,  t h e  c o m m e r c i a l ,  e n t i t y  r e s p o n s i b l e  t o r  t h e  l i c e n c e s  w i l l  
be  p r e p a r e d  t o  s e l l  a l i c e n c e  no w  i f  s e l l i n g  i t  a t  a n y  a l t e r n a t i v e  d a t e  w o u l d  
b r i n g  m  l o w e r  e x p e c t e d  r e v e n u e s .  T h e  e x p e c t e d  r e v e n u e  f o r e g o n e  b y  l i c e n s i n g  
no w  w o u l d  r e s t r i c t  c u r r e n t  s u p p l y .  T h i s  e x p e c t e d  r e v e n u e  f o r e g o n e  i s  d e p i c t e d  
by  t h e  d e r i v e d  de m an d  m  l a t e r  p e r i o d s .  As t h i s  f u t u r e  de m an d  s l o p e s  d o w n w a r d s ,  
c u r r e n t ,  s u p p l y  w i l l  s i o p o  u p w a r d s  -  i f  c u r r e n t  p r i c e s  a r e  j o w ,  r e l a t i v e  t o  
e x p e c t e d  p r i c e s ,  p o t e n t i a l  r e v e n u e  f o r e g o n e  w i l l  o f t e n  o u t w e i g h  c u r r e n t  b i d s  
and  t h e  e n t i t y  w i l l  h o l d  b a c k  c u r r e n t  s u p p l y .
L i c e n s i n g  i n  t h i s  f a s h i o n  may be v i e w e d  as  i n  d i a g r a m  l .  P a r t  A s h o w s  
t h e  p r i v a t e  s e c t o r ’ s v a l u a t i o n  o f  t h e  e x p e c t e d  r e n t  p e r  u n i t  f r o m  s u c c e s s i v e  
s i m i t a r  l i c e n c e s .  T h i s  r e p r e s e n t s  t h e  max i mum t h e  0 1 i c o m p a n i e s  w o u l d  be 
p r e p a r e d  t o  p a y  now t o r  p o s s i b l e  g a m s  i f  e x p l o r a t i o n  w o r k  r e v e a l s  a 
c o m m e r c i a l  f i e l d  -  t h a t  i s ,  u n c e r t a i n  f u t u r e  r e v e n u e s  a r e  d i s c o u n t e d  b y  t h e  
p r i v a t e  s e c t o r ' s  d i s c o u n t  r a t e  an d  h a v e  t h e  p r i v a t e  s e c t o r ’ s r i s k  p r e m i a  
d e d u c t e d .  T h e  s o l i d  l i n e  i n  p a r t  B s h o w s  t h e  v a l u a t i o n  o f  l i c e n c e s  i s s u e d  
l a t e r  ( 4 ) ,  a g a i n  w i t h  t h e  p r i v a t e  s e c t o r ' s  d i s c o u n t  r a t e  and  r i s k  p r e m i a  b u t ,  
a l t h o u g h  t h e  a s s e s s m e n t  i s  made n o w ,  i t  i s  d i s c o u n t e d  i n t o  t h e  l a t e r  p e r i o d  
o n  1 y .
T h e  s u p p l y i n g  a u t h o r i t y ,  t h o u g h ,  i s  u n l i k e l y  t o  be  i n d i f f e r e n t  b e t w e e n  
d e f i n i t e  b i d s  o f f e r e d  n o w  ( p a r t  A )  an t i  p o s s i b l e  b i d s  o f f e r e d  l a t e r  ( t h e  
s o l i d  l i n e  i n  p a r t  B ) . To  mak e  t h e s e  sums  c o m p a r a b l e ,  t h e  l i c e n s e r  w i i L  
d e d u c t  an  a m o u n t  f r o m  t h e  p o s s i b l e  l a t e r  b i d s  t o  c o m p e n s a t e  b o t h  f o r  t h e  
i n c r e a s e d  u n c e r t a i n t y  a s s o c i a t e d  w i t h  t h e s e  b i d s  a n d  f o r  t h e  d e l a y  i n
r e c e i v i n g  p a y m e n t  -  t h a t  i s ,  t h e  l i c e n s e r ' s  r i s k  p r e m i u m  an d  t h e  l i c e n s e r ' s
d i s c o u n t :  r a t e .  A f t e r  t h e s e  d e d u c t i o n s ,  t h e  d a s h e d  l i n e  i n  p a r t  B w i l l  r e f l e c t  
t h e  l i c e n s e r ' s  e x p e c t e d  r e v e n u e s  f r o m  d e l a y i n g  a l i c e n c e  i s s u e .
B e c a u s e  t h e r e  a r e  t i x e d  n u m b e r  o l  t r a c t s  and  as  e a c h  t r a c t  l i c e n s e d  now w i l l
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n o t  bo a v a i l a b l e  f o r  L i c e n s i n g  l a t e r  ( 5 ) ,  t h e  t o t a l  n u m b e r  o i  t r a c t s  o n  
b o t h  g r a p h  A and B i s  f i x e d .  G e o m e t r i c a l l y ,  p a r t  B may  be i n v e r t e d  and  
s u p e r i m p o s e d  o n  p a r t  A,  w i t h  t h e  f i x e d  t o t a l  n u m b e r  o f  t r a c t s  r e p r e s e n t e d  
by  t h e  l e n g t h  o f  t h e  h o r i z o n t a l  a x i s .  T h i s  i s  s h o w n  m  p a r t  C ,  w h i c h  
r e p r e s e n t s  t h e  L i c e n s i n g  m a r k e t  an d  w h i c h  d e p i c t s  t h e  b e n e f i t s  f r o m  an d  t h e  
o p p o r t u n i t y  c o s t s  o f  a d d i t i o n a l  l i c e n c e s  i s s u e d  n o w .
5 . 4  B e h a v i o u r  o f  t h e  l i c e n s e r
3 . 4 . 1  M o n o p o l y
A s u p p l y i n g  e n t i t y  may  a t t e m p t  t o  m a x i m i s e  i t s  l i f e t i m e  r e v e n u e s  b y  a l t e r i n g  
t h e  r a t e  o f  l i c e n s i n g .  F a c e d  w i t h  de m an d  c u r v e s  l o r  p r e s e n t  and  l a t e r  l i c e n c e  
i s s u e ,  t h e  a u t h o r i t y  w i l l  a l t e r  t h e  n u m b e r  o f  t r a c t s  l i c e n s e d  no w u n t i l  t h e  
e x p e c t e d  m a r g i n a l  v a l u e  o f  an  a d d i t i o n a l  t r a c t  i s s u e d  no w  j u s t  e q u a l s  t h e  
e x p e c t e d  m a r g i n a l  v a l u e  o f  h o l d i n g  t h e  t r a c t  f o r  L a t e r  i s s u e .  I f  t h e r e  w e r e  
c o m p e t i t i o n  i n  s u p p l y i n g  l i c e n c e s  t h e n  t h e  v a l u e  o f  t h e  m a r g i n a l  l i c e n c e  t o  
t h e  i n d u s t r y  -  t h e  b i d  f o r  t h e  a d d i t i o n a l  l i c e n c e  as  s h o w n  b y  t h e  de m an d  
c u r v e  -  w o u l d  r e f l e c t  t h e  m a r g i n a l  v a l u e  t o  t h e  s u p p i y e r s  o f  i s s u i n g  an  
a d d i t i o n a l  L i c e n c e .  C l e  i r l y ,  s i n c e  we h a v e  s p e c i f i e d  a s i n g l e  e n t i t y  t o  be 
r e s p o n s i b l e  f o r  t h e  i s s u e  o f  l i c e n c e s ,  s u c h  c o m p e t i t i o n  w o u l d  n o t  be 
a t t a i n a b l e .
I f  t h e  s u p p l y i n g  e n t i t y  w e r e  t o  a c t  a s  a c o n v e n t i o n a l  m o n o p o l i s t ,  t h e n  t h e  
m a r g i n a l  l i c e n c e  w i l l  h a v e  a l o w e r  v a l u e  t o  t h e  l i c e n s e r  t h a n  t o  t h e  i n d u s t r y .  
T he  a c c e p t a n c e  o f  a l o w e r  b i d  o n  an  a d d i t i o n a l  t r a c t  w i l l  r e d u c e  t h e  p r i c e  
p a i d  o n  p r e v i o u s  t r a c t s .  T h e  e f f e c t  o n  t h e  p a c e  o f  l i c e n s i n g  w i l l  be 
d e t e r m i n e d  b y  t h e  e l a s t i c i t i . e s  o f  de m an d  now an d  l a t e r  -  i f  t h e  de ma nd  f o r  
l i c e n c e s  i s  m o r e  e l a s t i c  no w  t h a n  L a t e r  d e m an d  e i a s t i c i t j r ,  t h e n  t h e  l i c e n s e r  
w i l l  m a x i m i s e  p r o f i t s  b y  r e t a r d i n g  t h e  p a c e  o f  l i c e n s i n g .
C o n v e n t i o n a l  m o n o p o l i s t i c  b e h a v i o u r  w o u l d  n o t  be H k e L y .  So l o n g  as  t h e  
s u p p l y i n g  e n t i t y  w i s h e s  t o  m a x i m i s e  p r o f i t s ,  t h e r e  e x i s t s  a s u p e r i o r  p o l i c y  
t o  m o n o p o l i s t i c  a c t i o n .  M o r e o v e r ,  m  t h e  c i r c u m s t a n c e s  o f  t h e  N o r t h  Se a  -  
w h e r e  e a c h  t r a c t  i s  i d e n t i f i a b l e  a n d  g e o g r a p h i c a l l y  ( t h o u g h  n o t  e c o n o m i c a l l y )  
u n i q u e  -  t h e  s u p e r i o r  p o l i c y  w o u l d  be f e a s i b L e .  The  s u p e r i o r  p o L i c y  i s  o n e  
o f  a c t i n g  as  a p r i c e  d i s c r i m i n a t i n g  m o n o p o l i s t .  W i t h  t h e  a d o p t i o n  o f  t h i s  
p o l i c y  t h e  m a r g i n a l  v a l u e  t o  t h e  l i c e n s e r  w i l l  be r e f l e c t e d  b y  t h e  v a l u e  o f  
t h e  m a r g i n a l  L i c e n c e  t o  t h e  i n d u s t r y  -  i n c r e m e n t a l  b i d s  w i l l  n o  l o n g e r  L o w e r  
t h e  sums p a i d  o n  m t r a m a r g i n a l  t r a c t s .  T h u s ,  t h e  d e m an d  c u r v e s  w o u l d  d e p i c t  
m a r g i n a l  p r o f i t s  an d  t h e  l i c e n s e r ’ s c h o i c e  o f  t h e  p a c e  o f  L i c e n s i n g  w i l L  be no  
d i f f e r e n t  f r o m  t h e  c o m p e t i t i v e  o u t c o m e .
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3 . 4 . 2  G o v e r n m e n t  P r e s s u r e
The  i n t e r a c t i o n  b e t w e e n  t h e  g o v e r n m e n t  and  t h e  l i c e n s e r  m u s t  he e s t a b l i s h e d .  
C l e a r l y  t l i e  m o t i v a t i o n s  f a c i n g  t h e  g o v e r n m e n t  -  and  p e r h a p s  m o r e  a c u t e l y  t h e  
m o t i v a t i o n s  f a c i n g  p o l i t i c i a n s  -  t e n d  t o  c o n c e n t r a t e  t h e i r  m i n d s  o n  s e c u r i n g  
e a r l y  b e n e f i t s ,  w h i l e  l a t e r  b e n e f i t s  t e n d  t o  f e a t u r e  r a t h e r  w e a k l y  m  t h e i r  
a s s e s s m e n t .  I n  p a r t i c u l a r ,  g o v e r n m e n t  p o l i t i c i a n s  w i l l  be L i k e l y  t o  
p r e s s u r i s e  t h e  l i c e n s e r  t o  m i m i c  t h e i r  p r e f e r e n c e s  and  d i s c o u n t  L a t e r  
r e v e n u e s  h e a v i l y .  A m o r e  r a p i d  r a t e  o f  L i c e n c e  i s s u e  w i L L  be L i k e l y  i f  t h i s  
p r e s s u r e  i s  n o t  d i s s i p a t e d ,
3 . 4 . 3  R i s k s  and  A s y m m e t r i c  I n f o r m a t i o n
F i n a l l y ,  t h e  l i c e n s e r ' s  a t t i t u d e s  t o  r i s k s  a r e  r e l e v a n t .  T h e  d e r i v e d  deman d  
i n  l a t e r  p e r i o d s  w i l l  o n l y  be co m e k n o w n  l a t e r  a l t h o u g h  t h i s  de m an d  f o r m s  t h e  
b a s i s  o f  t h e  L i c e n s e r ' s  w i l l i n g n e s s  t o  s u p p l y  n o w .  On t h ®  o n e  h a n d ,  t h e  
d e r i v e d  de m an d  w i l l  be  u n c e r t a i n  b e c a u s e  t h e  f a c t o r s  a f f e c t i n g  t h e  i n d u s t r y ' s  
b i d s  an d  t h e  e x p e c t e d  v a l u e s  o f  t h o s e  f a c t o r s  ( s u c h  as  t h e  c o u r s e  o f  o i l  
p r i c e s  an d  o f  d e v e l o p m e n t  c o s t s )  w i l l  be  u n k n o w n .  T h e s e  r i s k s  a s s o c i a t e d  w i t h  
n a t u r e  a r e  i n e v i t a b l e  a n d  i n s u r m o u n t a b l e .  On t h e  o t h e r  h a n d ,  t h e  i n d u s t r y ' s  
v i e w s  o n  t h e s e  f a c t o r s ,  a n d  h e n c e  t h e  p o s s i b l e  i n d u s t r y  b i d s ,  i s  i n f o r m a t i o n  
k n o w n  t o  t h e  i n d u s t r y  b u t  o n l y  e s t i m a t e d  b y  t h e  l i c e n s e r .  T he  r i s k s  
a s s o c i a t e d  w i t h  d e r i v i n g  e x p e c t e d  i n d u s t r y  b i d s  a r e  r i s k s  g e n e r a t e d  b y  t h e  
m a r k e t .  A r i s k  a v e r s e  l i c e n s e r  w o u l d  n o t  i g n o r e  e i t h e r  t y p e  o f  r i s k ,  h e n c e  
t h e  d e g r e e  o f  r i s k  a v e r s i o n  d i s p l a y e d  b y  t h e  l i c e n s e r  w i l l  a f f e c t  t h e  p a c e  o f  
I i c e n s i n g .
M a r k e t  g e n e r a t e d  r i s k s  m i g h t  i m p i n g e  o n  t h e  L i c e n s e r ' s  v a l u a t i o n  o f  f u t u r e  
de m an d  v i a  t w o  r o u t e s  -  n a m e l y ,  c e n t r a l  b i a s  a n d  a s y m m e t r i c  r i s k s .  F i r s t ,  i f  
o i l  c o m p a n i e s  f i n d  i t  i n  t h e i r  i n t e r e s t s  t o  w i t h h o l d  i n f o r m a t i o n  t e m p o r a r i l y  
( t h e  b i d d i n g  p r o c e s s  w o u l d  r e v e a l  t h e i r  de m an d  one© t h e  l a t e r  d a t e  i s  
r e a c h e d ) ,  o r  i f  t h e  l i c e n s e r  f o r m s  e x p e c t a t i o n s  i r r a t i o n a l l y ,  t h e n  t h e r e  w o u l d  
be a p r i m a  f a c i e  c h a n c e  t h a t  e x p e c t a t i o n s  w o u l d  be b i a s e d .  W i t h  c o m p e t i t i o n ,  
n e i t h e r  o f  t h e s e  c o n d i t i o n s  se e m s  t e n a b l e .  A d e v i a t i o n  c a u s e d  b y  a s y m m e t r i c  
r i s k s  i s  l e s s  e a s y  t o  d i s m i s s .  E v e n  i f  t h e  p r i v a t e  s e c t o r  k n e w  w i t h  c e r t a i n t y  
i t s  f u t u r e  v a l u a t i o n s  o f  e c o n o m i c  r e n t ,  t h e  m a r k e t  m e c h a n i s m  p r o v i d e s  no  means  
t o  t r a n s m i t  t h i s  c e r t a i n t y  t o  t h e  s u p p l i e r .  M o r e  g e n e r a l l y ,  t h e  p r i v a t e  
s e c t o r  w i l l  h a v e  a s p e c t r u m  o f  o u t c o m e s ,  w i t h  o n e  d e r i v e d  de m an d  c u r v e  f o r  e a c h  
p o s s i b l e  s t a t e  o f  t h e  w o r l d  i n  t h e  l a t e r  p e r i o d ;  i n  e a c h  o f  t h e s e  s t a t e s ,
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h o w e v e r ,  t h e  l i c e n s e r  c a n  o n l y  g u e s s  a t  t h e  c u r v e .  T h i s  a d d i t i o n a l  
u n c e r t a i n t y  w i l l  make  a n y  r i s k  a v e r s e  s u p p l i e s  m o r e  i n c l i n e d  t o  i s s u e  
l i c e n c e s  no w  t h a n  t o  d e l a y  l i c e n c e  i s s u e .  T h e  r i s k  i s  a s y m m e t r i c  t o  t h e  
l i c e n s o r  an d  t h e  i n d u s t r y .
3 . 5  B e h a v i o u r  o f  t h e  L i c e n s e e
T he  de m an d  c u r v e s  i n  t h e  m a r k e t  f o r  l i c e n c e s  w i L l  s h o w  t h e  i n d u s t r y ' s  v a l u a t i o n  
o f  t h e  r e n t  o n  s u c c e s s i v e  l i c e n c e s  i s s u e d  a t  d i f f e r e n t  m o m e n t s  i n  t i m e .  We 
d e f e r  o u r  d i s c u s s i o n  o f  t h e  c o n s i d e r a t i o n s  t h a t  l e d  t o  t h i s  v a l u a t i o n  u n t i l  
l a t e r  s e c t i o n s  ( 6 ) .
3 . 5 . 1  T he  R o l e  o f  C o m p e t i t i o n
One c r u c i a l  f e a t u r e  t h a t  i m p i n g e s  o n  t h e  o p e r a t i o n  o f  t h i s  m a r k e t  i s  t h e  e x t e n t  
o f  c o m p e t i t i o n  d i s p l a y e d  b y  b i d d e r s .  I f  t h e r e  i s  a m p l e  c o m p e t i t i o n  f o r  
l i c e n c e s  t h e n  b i d d e r s  i n  t h e  m a r k e t  w i l l  t e n d  t o  f i n d  t h a t  t h e y  w i l l  o n l y  be 
a b l e  t o  s e c u r e  a l i c e n c e  i f  t h e i r  b i d  r e p r e s e n t s  t h e  f u l l  v a l u e  o f  t h e  
r e n t  -  f o r  o t h e r w i s e  p r o f i t  m a x i m i s i n g  c o m p e t i t o r s  w o u l d  o u t b i d  t h e m .
C o m p e t i t i o n  e n s u r e s  t h a t  t h e  d e r i v e d  de m an d  c u r v e s  f r o m  t h e  i n d u s t r y  r e f l e c t  
t h e  p o t e n t i a l  r e v e n u e s  t o  t h e  s e l l i n g  e n t i t y  f r o m  l i c e n s i n g  d i f f e r e n t  
a c r e a g e s  i n  d i f f e r e n t  p e r i o d s .  N o t  o n l y  w i l l  c o m p a n i e s  be  p r e p a r e d  t o  p a y ,  
b u t  t h e y  w i l l  a l s o  be w i l l i n g  t o  p a y ,  t h e s e  s u m s .  T h a t  i s ,  t h e  m a r g i n a l  
v a l u e  o f  i n c r e m e n t a l  l i c e n c e s  w i l l  be t h e  a v a i l a b l e  r e n t  f r o m  s u c c e s s i v e  
l i c e n c e  i s s u e s .  O n l y  i f  o n e  c o m p a n y  i s  t e c h n i c a l l y  m o r e  e f f i c i e n t  ( m  t h e  
s e n s e  o f  l o w e r  a v e r a g e  c o s t s )  a n d  i f  i t  r e a l i s e s  t h a t  i t s  c o m p e t i t o r s  a r e  
l e s s  e f f i c i e n t ,  w i l L  i t  o f f e r  l e s s  t h a n  i t s  e x p e c t e d  r e n t  b e c a u s e  i t  w i l l  
r e a l i s e  t h a t  i t s  b i d  w i l l  s t i l L  be t h e  h i g h e s t .
C o m p e t i t i v e  f o r c e s  t e n d  t o  p u s h  b i d d e r s  t o  t h e  max im um  t h e y  a r e  p r e p a r e d  t o  
p a y ;  h o w e v e r ,  s u c h  c o m p e t i t i o n  may n o t  be  l i k e l y  m  a N o r t h  Sea  c o n t e x t .
T h e  s c a l e  o f  c o s t s ,  t h e  e x p o s u r e  t o  r i s k  and  t h e  h e a v y  f r o n t - e n d  l o a d i n g  
o f  c o s t s  f o r m  s u b s t a n t i a l  b a r r i e r s  t o  e n t r y  f o r  s m a l l  c o m p a n i e s  an d  t e n d  t o  
r e s t r i c t  t h e  o f f s h o r e  i n d u s t r y  t o  an  o i i g o p o i j s t i c  s t r u c t u r e  ( / ) .  W i t h  an 
o l i g o p o l i s t i c  m a r k e t  s t r u c t u r e ,  c o m p a n i e s  w i l l  t e n d  t o  c o l l u d e  ancl  l o w e r  t h e i r
b i d s  b e l o w  t h e  l e v e l s  t h e y  a r e  p r e p a r e d  t o  p a y .  T h e  d e g r e e  o f  c o l l u s i o n  w i L l  be  
r e s t r i c t e d  b y  l e g a l  b a r r i e r s ,  an d  b y  t h e  f e a r  o f  i n v o k i n g  h a r s h e r  l e g a l  
b a r r i e r s ,  m  o t h e r  c o u n t r i e s  ( f o r  e x a m p l e ,  t h e  U . S .  a n t i - t r u s t  l a w s ) .  I f  t h e
o l i g o p o l y  a n d  t h e  L e v e l  o f  c o l l u s i v e  b e h a v i o u r  t e n d  n o t  t o  c h a n g e  o v e r  t i m e ,
t h e n  t h e  r e d u c t i o n  i n  t h e  d e m an d  f a c i n g  t h e  l i c e n s e r  i s  l i k e l y  t o  be s i m i t a r  
i n  d i f f e r e n t  t i m e  p e r i o d s .  M o r e o v e r ,  u n l i k e  c o m p e t i n g  c o m p a n i e s ,  c o i j . u d i n g  
c o m p a n i e s  w i l l  r e a l i s e  t h a t  t h e y  w i l l  r e c e i v e  a l l  t h e  t r a c t s  u L t i m i t e L y .
B e y o n d  a c e r t a i n  q u a n t i t y  o f  t r a c t s  t o  be L i c e n s e d  n o w ,  t h e  c o m p a n i e s  w i l l  
b e l i e v e  t h e i r  l i f e t i m e  r e n t  w i l l  be i n c r e a s e d  by  d e l a y i n g  l i c e n c e  i s s u e ,  
an d  n o  b i d s  w o u l d  be t e n d e r e d .  M a x i m i s a t i o n  o f  p r i v a t e  s e c t o r  r e n t  w o u i d  
d e t e r m i n e  t h e  p a c e  o f  l i c e n s i n g .  D i a g r a m a t i c a l l y , t h e  d e s i r e d  d e m an d  c u r v e s
may be as  s h o w n  i n  d i a g r a m  2 .
3 . 5 . 2  C o l l u s i o n ,  E v a l u a t i n g  t h e  F u t u r e  an d  t h e  p a c e  o f  L i e e n s i n g
C o m p a r e d  t o  a c o m p e t i t i v e  e n v i r o n m e n t ,  a l t h o u g h  t h e r e  w i n  be n o  e i f e c t  o n  t h e  
t o t a l  a c r e a g e  l i c e n s e d ,  t h e  r a t ©  o f  l i c e n s i n g  i s  l i k e l y  t o  be  d i f f e r e n t .
I n  d i s c o u n t i n g  f u t u r e  u n c e r t a i n  b i d s  i n t o  a f o r m  c o m p a r a b l e  t o  p r e s e n t  c e r t a i n  
b i d s ,  t h e  i n d u s t r y  w i l l  u s e  a d i s c o u n t  r a t e  r e f l e c t i n g  i t s  o p p o r t u n i t y  c o s t  o f
c a p i t a l  an d  a r i s k  p r e m i u m  t o  o f f s e t  t h e  r i s k s  t h e  i n d u s t r y  p e r c e i v e s  m  a
w a y  t h a t  r e f l e c t s  i t s  r i s k  a v e r s i o n .  U n d e r  c o m p e t i t i v e  c o n d i t i o n s  t h e  
l i c e n s e r ' s  d i s c o u n t  r a t e ,  p e r c e i v e d  r i s k s  and  r i s k  a v e r s i o n  w i l l  be  r e l e v a n t  ~ 
i f ,  f o r  e x a m p l e ,  t h e  i n d u s t r y  h a s  a h i g h e r  d i s c o u n t  r a t e ,  p e r c e i v e s  g r e a t e r  
r i s k s  and  i s  m o r e  a v e r s e  t o  r i s k s  t h a n  t h e  l i c e n s e r ,  t h e n  l e s s  v a i u e  w i l l  
bo p L a c e d  o n  l a t e r  l i c e n c e s  an d  t h e  p a c e  o f  l i c e n s i n g  w i l l  t e n d  t o  be f a s t e r .  
T h e s e  t h r e e  f a c t o r s  u n d e r l i e  t h e  t r a n s i t i o n  f r o m  t h e  so  L i d  l i n e  t o  t h e  
d a s h e d  l i n e  m  d i a g r a m  LB.
C o n s i d e r  f i r s t  t h e  d i s c o u n t  r a t e .  We h a v e  a L r e a d y  s u g g e s t e d  t h a t  t h e  
L i c e n s e r ' s  d i s c o u n t  r a t e  w i l l  r e f l e c t  g o v e r n m e n t ' s  t i m e  p r e f e r e n c e s  a n d  w i l l  
t e n d  t o  be h i g h e r  t h a n  t h e  l i c e n s e r ’ s o p p o r t u n i t y  c o s t  o f  c a p i t a l .  A l t h o u g h  
t h e  o i l  i n d u s t r y ’ s o p p o r t u n i t y  c o s t  o f  c a p i t a l  may be h i g h e r  t h a n  t h e  
l i c e n s e r ’ s  ( b e c a u s e  o f  c a p i t a l  r a t i o n i n g  an d  t h e  d o m i n a n t  s i z e  o f  o i l  i n d u s t r y  
b o r r o w i n g  m  t h e  d e b t  m a r k e t ) ,  i t  i s  u n l i k e l y  t o  be as  h i g h  as  t h e  g o v e r n m e n t ' s .  
S e c o n d ,  c o n s i d e r A t h e  p e r c e i v e d  r i s k s  m  t h e  L i c e n s e r ' s  e v a l u a t i o n  o f  l a t e r  
b i d s ,  we r e f e r r e d  t o  a s y m m e t r i c  r i s k s  g e n e r a t e d  b y  t h e  m a r k e t  w h i c h  w e r e  
r i s k s  t h a t  w o u l d  be f a c e d  b y  t h e  L i c e n s e r  b u t  n o t  b y  t h e  i n d u s t r y .  T h u s ,  
w h en  t h e  i n d u s t r y  m a n i p u l a t e s  t h e  de ma n d  c u r v e  t o  s u i t  i t s  p r o f i t  m a x i m i s a t i o n ,  
t h e  a s y m m e t r i c  r i s k s  a r e  n o t  r e l e v a n t  an d  no  c o s t  f o r  b e a r i n g  t h e s e  r i s k s  i s  
a p p r o p r i a t e .  T h u s ,  a l t h o u g h  n a t u r a l  r i s k s  a r e  no  d i f f e r e n t ,  a m a r k e t  
i n f l u e n c e d  b y  c o l l u d i n g  c o m p a n i e s  w i l l  make a s m a l l e r  a d j u s t m e n t  f o r  
r i s k - b e a r i n g  t h a n  t h e  a d j u s t m e n t  made  i n  a c o m p e t i t i v e  m a r k e t  when  t h e  f u t u r e  
i s  e v a l u a t e d  by  an a g e n c y  d i v o r c e d  f r o m  t h e  r e l e v a n t  i n f o r m a t i o n  and  e x p e r t i s e .
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T h i r d ,  t h e  d e g r e e  o f  r i s k  a v e r s i o n  e x h i b i t e d  by  p r i v a t e  s e c t o r  o l i g o p o l i s t s  i s  
l i k e l y  t o  be l e s s  t h a n  t h e  l i c e n s e r ’ s r i s k  a v e r s i o n .  R i s k s  o f  a s i m i l a r  
s i z e  w i l l  he l i k e l y  t o  h a v e  a s m a l l e r  i m p a c t  on  l a r g e  d i v e r s i f i e d  o r g a n i s a t i o n s .  
A L i  t h r e e  c o n s i d e r a t i o n s  i m p l y  c o l l u s i o n  w i l l ' s l o w  t h e  p a c e  o f  l i c e n s i n g  
c o m p a r e d  t o  a c o m p e t i t i v e  m a r k e t .
3 . 5 . 3  T e m p o r a r y  C o l l u s i o n
So f a r  we h a v e  d i s c u s s e d  t h e  m a r k e t  f o r  l i c e n s e s  a n d  t h e  c o n s e q u e n c e s  f r o m  
c o l l u s i v e  b e h a v i o u r  o n  t h e  s p e e d  o f  l i c e n s i n g  a s  i f  t h e  c o l l u s i o n  w i l l  p e r s i s t  
i n d e f i n i t e l y .  H o w e v e r ,  t h e  b a r r i e r s  t o  e n t r y  t h a t  c r e a t e  t h e  c o n d i t i o n s  
n e c e s s a r y  f o r  c o l l u s i o n  t o  e x i s t  a r e  l i k e l y  t o  d w i n d l e  t h r o u g h  t i m e .  I n  t h e  
s h o r t - t e r m ,  l a r g e r  o i l  c o m p a n i e s  w i l l  t e n d  t o  f a c e  r e l a t i v e l y  l o w e r  c o s t s  
t h a n  s m a l l e r  n o n - o i l  c o m p a n i e s .  O i l  c o m p a n i e s  p o s s e s s  t h e  e x p e r i e n c e  and  
h a v e  r e a d y  a c c e s s  t o  t h e  e x p e r t i s e  n e c e s s a r y  t o  p r o s p e c t  a n d  m a n a g e  a p o t e n t i a l  
o i L - b e a r i n g  t r a c t .  I n  t h e  l o n g - t e r m ,  t h o u g h ,  t h i s  e x p e r t i s e  w i l l  be f r e e r  t o  
move  t o  ne w e n t r a n t s .  S i m i l a r l y ,  t h e  r e s e a r c h  and  d e v e l o p m e n t  i n f o r m a t i o n  o n  
t e c h n o l o g i c a l  i n n o v a t i o n s  may  o r i g i n a t e  i n  l a r g e  o i l  c o m p a n i e s ,  b u t  i t  w i l l  
d i s s i p a t e  t o  o t h e r  c o m p a n i e s  o v e r  t i m e .  L a r g e r  c o m p a n i e s  may be b e t t e r  s u i t e d  
t o  b e a r  d r y  h o l e  r i s k s  t h r o u g h  t i m e ,  t h o u g h  as  an  a r e a  i s  d r i l l e d  a n d  t h e  r a n g e  
o f  u n c e r t a i n t y  n a r r o w s ,  t h e  r i s k  s p r e a d i n g  a d v a n t a g e  n a r r o w s .  C a p i t a l  m a r k e t  
s h o r t a g e s  m  t h e  i n i t i a l  p e r i o d  may  g i v e  an  a d v a n t a g e  t o  c o m p a n i e s  w i t h  
i n t e r n a l l y  g e n e r a t e d  f u n d s  -  s u c h  a s  t h o s e  i n v o l v e d  i n  o i l  e x t r a c t i o n  and  
t e n d i n g  t o  b e n e f i t  f r o m  t h e  a s s o c i a t e d  e c o n o m i c  r e n t .  T h e  f e a r s  o f  s h a r e h o l d e r s  
p l a c e  c o n s t r a i n t s  o n  s m a l l  n o n - o i i  c o m p a n i e s ,  e s p e c i a l l y  as  s h a r e h o l d e r s  t e n d  
t o  b e l i e v e  c o m p a n i e s  s h o u l d  s t i c k  t o  t h e  a r e a s  w h e r e  t h e  m a n a g e m e n t  h a s  some 
e x p e r t i s e ,  p r e f e r m g  t o  d i v e r s i f y  t h e i r  ow n  p o r t f o l i o s  r a t h e r  t h a n  p u r c h a s i n g  
s h a r e s  m  d i v e r s i f i e d  c o m p a n i e s  ( 8 ) ,  O nc e  p r o f i t s  be c om e e s t a b l i s h e d  i n  a 
s e c t o r  t h o u g h ,  t h e  f e a r  may  r e c e d e .  I f  a s m a l l  c o m p a n y  w a n t s  t o  p a r t i c i p a t e  
i n  a j o i n t  v e n t u r e  c o n s o r t i u m  i t  w i l l  f a c e  c o s t s  o f  s e t t i n g  u p  t h e  c o n s o r t i u m  
i n  n e g o t i a t i o n s  and  f o r m a l i s a t i o n s  -  c o s t s  w h i c h  t e n d  t o  be  f a c e d  o n l y  o n c e  
a n d  w h i c h  w i l l  be l i k e l y  t o  f a l l  o v e r  t i m e .  When an a r e a  i s  f i r s t  l i c e n s e d ,  
e s t a b l i s h e d  o i l  c o m p a n i e s  t e n d  t o  h a v e  s u n k  f i x e d  c o s t s  m  o v e r h e a d s  an d  
e q u i p m e n t ,  w h i c h  a g a i n  w i l l  a p p e a r  a s  an a d v a n t a g e  o v e r  ne w e n t r a n t s .  H e n c e ,  
u n c o m p e t i t i v e  b e h a v i o u r  i s  l i k e l y  t o  be m o r e  p r o n o u n c e d  i n  t h e  e a r l y  y e a r s  o f  
l i c e n s i n g  t h i n  i n  t h e  l a t e r  y e a r s  ( 9 ) .
I f  t h e  c o l l u s i o n  m  t h e  e a r l y  y e a r s  o f  t h e  i n d u s t r y  i s  n o t  e x p e c t e d  t o  l a s t ,  
b o t h  t h e  i n d u s t r y  a n d  t h e  l i c e n s e r  w i l l  be  a f f e c t e d .  T h e  c o l L u d m g  c o m p a n i e s  
may  f e a r  t h a t  l i c e n c e s  n o t  i s s u e d  no w may  go  t o  t h e  c o m p e t i t i v e  f r i n g e ,
s i n c e  t h e y  a r e  n o . l o n g e r  g u a r a n t e e d  t o  r e c e i v e  l i c e n c e s  i s s u e d  L a t e r .
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H e n c e ,  t h e y  w i l t  p r e s s u r e  t h e  L i c e n s e r  i n t o  a f a s t e r  r a t ©  o f  i s s u e  t h a n  m i g h t  
o c c u r  i f  t h e  c o l l u s i o n  w a s  p e r m e n a n t  o r  i f  no  c o l l u s i o n  e x i s t e d .  The  c o l l u d i n g  
c o m p a n i e s  w i l l  a t t e m p t  t o  l o w e r  t h e  f u t u r e  de m an d  p e r c e i v e d  b y  t h e  L i c e n s e r .
The  L i c e n s e r ,  h o w e v e r ,  w i i L  p r o b a b l y  r e a l i s e  t h a t  b y  d e l a y i n g  l i c e n c e  i s s u e s  
i t  w i l l  r e c e i v e  b i d s  c l o s e r  t o  t h e  f u l L  v a l u e  o f  r e n t  an d  wi. L I  w i s h  t o  p o s t p o n e  
L i c e n c e  i s s u e s .
C o l l u s i v e  b e h a v i o u r  w i l L  l o w e r  p r e s e n t  e f f e c t i v e  d e m a n d .  T h e  l i c e n s e r ’ s 
p r i c e  d i s c r i m i n a t i n g  a d v a n t a g e  o n  i n f r a m a r g i n a l ,  t r a c t s  w i l l  h a v e  b e e n  
n e g a t e d .  I n  t h e  m a r g i n  t h o u g h ,  c o l l u d i n g  c o m p a n i e s  w i l l  t e n d  t o  b i d  t h e  f u l l  
v a l u e  o f  r e n t ,  t h a t  i s ,  a sum j u s t  e q u a l  t o  t h e  a m o u n t  n e c e s s a r y  t o  s e c u r e  a 
i i c e n c © ,  w h i c h  w i l l  be  e q u a l  t o  t h e  L i c e n s e r ' s  d i s c o u n t e d  p e r c e i v e d  de ma n d  
m  t h e  l a t e r  p e r i o d .  P r e s e n t  e f f e c t i v e  de m an d  w i l l  f l a t t e n ,  b u t  i t  w i l l  n o t  
a f f e c t  t h e  r a t e  o f  l i c e n s i n g  c o m p a r e d  t o  t h e  c o m p e t i t i v e  o u t c o m e  ( d i a g r a m  3 ( a ) ) .  
D i a g r a m  3 ( b )  i n d i c a t e s  t h e  s i g n i f i c a n c e  o f  a l t e r i n g  . 1 a t e r  p e r c e i v e d  de m an d  -  
t h e  o p p o r t u n i t i e s  o p e n  t o  t h e  p r i v a t e  s e c t o r  t o  m a n i p u l a t e  t h e  L i c e n s e r ' s  
l a t e r  p e r c e i v e d  de ma n d  a r e  p r o b a b l y  r a t h e r  l i m i t e d .
3 . 5 . 4  T e c h n i c a l  E f f i c i e n c y
I t  was  h i n t e d  ( m  s e c t i o n  3 . 5 . L a b o v e )  t h a t  m  a c o m p e t i t i v e  e n v i r o n m e n t  t h o s e  
f i r m s  who a r e  t e c h n i c a l l y  m o s t  c o m p e t e n t  w i l l  t e n d  t o  o u t b i d  o t h e r s  t o  
s e c u r e  a c e r t a i n  t r a c t .  H e n c e ,  i f  t h e r e  a r e  L o w e r  c o s t  p r o d u c e r s ,  t h e  
l i c e n s i n g  m a r k e t  w i l l  t e n d  t o  f a v o u r  t h e s e  f i r m s  m  i t s  a l l o c a t i o n .  I f  
c o l l u s i v e  b e h a v i o u r  i s  m o r e  com mo n ,  t h e n  t h e  b i d d i n g  p r o c e s s  w i l l  be  b y p a s s e d .  
T h e r e  w o u l d ,  h o w e v e r ,  s t i l l  be  a s t r o n g  i n c e n t i v e  t o  a l l o c a t e  t r a c t s  t o w a r d s  
t h e  t e c h n i c a l l y  m o s t  c o m p e t e n t  f i r m s .  T h e  m o t i v a t i o n  f o r  c o l l u s i o n  ( t o  
m a x i m i s e  p r o f i t s )  w o u l d  a l s o  m o t i v a t e  t h e  c o l l u d i n g  g r o u p  t o  be t e c h n i c a l l y  
e f f i c i e n t  ( 1 0 ) .
3 . 5 . 5  P r e s s u r e s  o f  t h e  L a t e  1 9 6 0 s  a n d  t h e  e a r l y  I 9 7 0 s .
By  t h e  e n d  o f  t h e  1 9 6 0 s ,  t h e  o i l  c o m p a n i e s  w e r e  a w a r e  t h a t  t h e i r  p r o s p e c t s  
m  t h e  M i d d l e  E a s t  w e r e  r a t h e r  r e s t r i c t e d .  F a c e d  w i t h  a r e d u c e d  r o l e  m  
M i d d l e  E a s t e r n  o i l  a c t i v i t i e s ,  t h e  c o m p a n i e s  w e r e  p a r t i c u l a r l y  k e e n  t o  be 
a c t i v e l y  i n v o l v e d  m  o t h e r  o i l  b e a r i n g  a r e a s  s u c h  a s  t h e  N o r t h  S e a .  C o m p a n i e s  
a t t e m p t e d  t o  a v o i d  ( o r ,  a t  l e a s t ,  t o  d e l a y )  t h e  c o n t r a c t i o n  o f  t h e i r  a c t i v i t i e s  
i m p l i e d  b y  t h e  r e o r g a n i s a t i o n  o f  t h e  i n t e r n a t i o n a l  o i l  i n d u s t r y .  T he  
s c r a m b l e  f o r  a c c e s s  t o  no n - O P E C  s o u r c e s  o f  o n  was r a t h e r  m o r e  u r g e n t  t h a n  
p u r e l y  e c o n o m i c  c o n s i d e r a t i o n s  m i g h t  h a v e  d i c t a t e d .  I n  a m a r k e t  f o r  N o r t h  Se a  
l i c e n c e s ,  t h i s  p r e s s u r e  c e t e r i s  p a n  bu s  w o u l d  h a v e  t e n d e d  t o  g e n e r a t e  h i g h e r
v a l u e  b i d s  f o r  c u r r e n t  l i c e n s e s ,  q u i t e  l i k e l y  b i d s  g r e a t e r  t h a n  e x p e c t e d  
e c o n o m i c  r e n t  ( d i a g r a m  4 ) ,  T h e  m a r k e t  r e s p o n s e  w o u l d  h a v e  b r o u g h t  f o r w a r d  
l i c e n c e  i s s u e .
3 . 6  E x p l o r a t i o n
We h a v e  c o n s i d e r e d  t h e  b e h a v i o u r  o f  t h e  a g e n t s  who w o u l d  h a v e  b e e n  i n v o l v e d  
i n  t h e  l i c e n s i n g  m a r k e t  i f  t h i s  m a r k e t  h a d  b e e n  e s t a b l i s h e d .  We no w w i s h  
t o  t a k e  a l o o k  a t  t h e  f a c t o r s  w h i c h  m i g h t  d e t e r m i n e  t h e  e x t e n t  o f  e x p l o r a t i o n  
t h a t  w o u l d  be  n i c e l y  i n  t h e  a b s e n c e  o f  p o l i c y  b u t  w i t h  t h i s  m a r k e t .  S e c t i o n
3 . 7  c o m p l e t e s  t h e  a n a l y s i s  b y  c o n s i d e r i n g  d e v e l o p m e n t  a c t i v i t y  an d  t h e  r a t e  
o f  p r o d u c t i o n .  T o g e t h e r  t h e s e  s e c t i o n s  u n d e r l i e  t h e .  a n a l y s i s  o f  t h e  p r e v i o u s
s e c t i o n s  -  t h e  c o n s i d e r a t i o n s  d i s c u s s e d  h e r e  r e l a t e  t o  t h e  v a l u a t i o n  o i
e c o n o m i c  r e n t  e x p e c t e d  o n  i n c r e m e n t a l  l i c e n c e s .
3 . 6 . 1  R i s k s
E x p l o r a t i o n  a c t i v i t y  i s  d o m i n a t e d  b y  r i s k s ;  r i s k s  o f  d r i l l i n g  d r y  h o l e s ,  
n s i c s  o f  d e l i n e a t i n g  a p o o r l y  d e f i n e d  d e p o s i t  and  r i s k s  m  e v a l u a t i n g  t h e  
c o m m e r c i a l  p r o s p e c t s  o f  a d i s c o v e r y .  G e n e r a l l y  m  t h e  e x p l o r a t i o n  s t a g e ,  
t h e  r i s k s  a r e  r e l a t e d  t o  t h e  u n k n o w n s  a b o u t  t h e  g e o p h y s i c a l  a t t r i b u t e s  o f  
a t r a c t ,  w i t h  f i n a n c i a l  r i s k s  m o r e  p r o n o u n c e d  on e©  d e v e l o p m e n t  i s  u n d e r w a y .
I n  t h e  i a c e  o x  t h e s e  r i s k s  ( a n d  i n  t h e  a b s e n c e  o f  f u l l  i n s u r a n c e  m a r k e t s )  i t  
i s  p e r t i n e n t  t o  i n q u i r e  i f  t h e  o r g a n i s a t i o n s  w e n  s u i t e d  t o  c o p e  w i t h  t h e  
u n c e r t a i n t i e s  w o u l d  be l i k e l y  t o  b e a r  t h e  r i s k s .  C o m p a n i e s  w i n n i n g  o f f s h o r e  
l i c e n c e s  w i 1 L t e n d  t o  be  t h o s e  o f f e r i n g  t h e  h i g h e s t  b i d s ,  t h a t  i s ,  t h o s e  who
e x p e c t  t h e  l o w e s t  c o s t s .  One  a s p e c t  o f  t h e s e  c o s t s  w i L l  be  t h e  c o s t s  o f  h o l d i n g
r i s k s .  I n  g e n e r a l ,  t h e  c o m p a n i e s  b e s t  a b l e  t o  p o o l  an d  t o  s p r e a d  r i s k s  w i l l  
r e d u c e  t h e  c o s t s  o f  r i s k - b e a r i n g  m o r e  t h a n  o t h e r s ,  an d  c e t e r i s  p a r i b u s  w i l l  be 
a b l e  t o  o u t b i d  o t h e r  c o m p a n i e s .
So l o n g  as  no  r e s t r i c t i o n s  a r e  p l a c e d  o n  t h o s e  w i s h i n g  t o  make o f f s h o r e  b i d s  
t h e n  d i v e r s i f i e d  c o m p a n i e s  w i t h  i n d e p e n d e n t ,  o r  m u t u a l l y  e x c l u s i v e ,  r i s k s  
w i l t  be a b l e  t o  p o o l  r i s k y  N o r t h  S ea  e x p L o r a t i o n  w i t h  o t h e r  r i s k y  a c t i v i t i e s  
t o  m i n i m i s e  t h e  r a n g e  o f  f i n a l  o u t c o m e s .  T h i s  a d v a n t a g e  w o u l d  be f e l t  b y  
w e l l  i n t e g r a t e d  ( h o r i z o n t a l l y  an d  c o n g l o m e r a t e l y )  f i r m s .  We h a v e  a l r e a d y  
n o t e d  t h e  b a r r i e r s  t o  e n t r y  t h a t  w i l l  t e n d  t o  r e s t r i c t  l i c e n c e  b i d d i n g  t o  
a s m a l l  n u m b e r  o f  l a r g e  c o m p a n i e s .  The  l a r g o  f i r m s  w i l l  be a b l e  t o  a d o p t  
r i s k - s p r e a d i n g  t e c h n i q u e s ,  e s p e c i a l l y  i f  N o r t h  Se a  r i s k s  a r e  i n d e p e n d e n t  o f  
t h e  c o m p a n i e s '  e s t a b l i s h e d  o p e r a t i o n s .  S o ,  m  t e r m s  o f  t h e  i n t e r n a t i o n a l  
o n  i n d u s t r y ,  i t  see ms  l i k e l y  t h a t  m an y  o f  t h e  l a r g e  c o m p a n i e s  w i t h  o i l
e x p e r t i s e  w i l l  be  w e l l  s u i t e d  t o  b e a r  t e c h n i c a l  r i s k s  a b o u t  g e o p h y s i c a l  
p a r a m e t e r s .  T h e  r i s k y  n a t u r e  o f  e x p l o r a t i o n  d r i l l i n g  w o u l d  n o t  d e t e r  much 
e x p l o r a t i o n  i n t e r e s t .  E v e n  i f  f u l l  i n s u r a n c e  m a r k e t s  w e r e  e s t a b l i s h e d ,  
e x p l o r a t i o n  a c t i v i t y  w o u l d  be b a r e l y  s t i m u l a t e d .
3 . 6 . 2  E x p l o r a t i o n  I n f o r m a t i o n  as  a P u b l i c  Commod1 1y
D r i l l i n g  an e x p l o r a t i o n  w e l l  n o t  o n l y  g e n e r a t e s  k n o w l e d g e  a b o u t  t h e  
l i c e n s e e ’ s  t r a c t ,  b u t  i t  a l s o  p r o v i d e s  i n f o r m a t i o n  a b o u t  n e i g h b o u r i n g  
t r a c t s  and  a b o u t  t h e  b a s i n  g e n e r a l l y  ( l l ) .  T h e  i n f o r m a t i o n ,  w h i c h  w i l l  n o t  
be s p e c i f i c  t o  t h e  l i c e n s e e ' s  t r a c t ,  may  o r  may n o t  be g e n e r a t e d  by  t h e  
m a r k e t .  I f  i t  i s  n o t  p o s s i b l e  t o  e x c l u d e  o t h e r  c o m p a n i e s  f r o m  t h e  r e s u l t s  
o f  an  e x p l o r a t i o n  w e l l ,  t h e  i n f o r m a t i o n  w i l l  be a k i n  t o  a p u b l i c  g o o d  m d  
t h e  m a r k e t  w i l l  bo  r e l u c t a n t  t o  s u p p l y  t h i s  i n f o r m a t i o n .  C o m p a n i e s  w i l l  w a i l  
f o r  o t h e r  c o m p a n i e s *  d r i l l i n g  r e s u l t s  a n d  e x p l o r a t i o n  w i l l  be  d e f e r r e d .  
C o n v e r s e l y ,  i f  t h e  i n f o r m a t i o n  i s  t r e a t e d  h i g h l y  c o n f i d e n t i a l l y ,  c o m p a n i e s  
w i l l  n o t  r e l e a s e  o r  t r a d e  t h e  i n f o r m a t i o n  an d  t h e  m a r k e t  w i l l  be l i k e l y  t o  
g e n e r a t e  e x p l o r a t i o n  a c t i v i t y  y i e l d i n g  r e p e t i t i o u s  i n f o r m a t i o n .  T h a t  i s ,  
wh e n  e x c l u s i o n  i s  p o s s i b l e  a n d  w h e r e  o t h e r  o b s t a c l e s  p r e v e n t  i t s  t r a d e ,  t h e  
i n f o r m a t i o n  w i l L  be  a k i n  t o  a p u b l i c  b a d  a n d  w i l l  bo  s u p p l i e d  b y  t h e  m a r k e t  
m  a b u n d a n c e .
I n  p r a c t i c e  t h e  n a t u r e  o f  t h e  i n d u s t r y  w i I L  d e t e r m i n e  w h i c h  o f  t h e s e  
e v e n t u a l i t i e s  i s  m o r e  l i k e l y .  W i t h  t e m p o r a r y  c o l l u s i o n ,  c o m p a n i e s  a r e  l i k e l y  
t o  d e m o n s t r a t e  t h e i r  c o m m i t m e n t  t o  t h e  g r o u p  b y  e n c o u r a g i n g  t h e  f l o w  o f  
i n f o r m a t i o n  b e t w e e n  n u m b e r s  o f  t h e  g r o u p ,  n o t w i t h s t a n d i n g  l e g a l  o b s t a c l e s  
t o  t h e  e x c h a n g e  o f  i n f o r m a t i o n  t h a t  f o s t e r s  c o l l u s i o n  o v e r  p r i c e s .  To 
i n d i v i d u a l s  w i t h i n  t h e  g r o u p ,  e x p l o r a t i o n  r e s u l t s  w i l l  a p p e a r  as  a p u b l i c  g o o d .  
To  c o m p a n i e s  p o i s e d  as  ne w e n t r a n t s ,  t h e  c o l i u d e r s  w o u l d  a t t e m p t  t o  r e s t r i c t  
t h e  a c c e s s  o f  i n f o r m a t i o n  t o  o u t s i d e r s ,  t h u s  r e i n f o r c i n g  o n e  o f  t h e  b a r r i e r s  
t o  e n t r y .  T o  s u c h  o u t s i d e r s ,  i n f o r m a t i o n  w o u l d  a p p e a r  as  a p u b l i c  b a d .  The  
" n o  p o l i c y "  o u t c o m e  w o u l d  be  L i k e l y  t o  g e n e r a t e  o n l y  a s m a l l  a m o u n t  o f  
i n f o r m a t i o n  i n i t i a l l y  b u t  a L o t  o n c e  c o m p e t i t i o n  b e c o m e s  e s t a b l i s h e d .  T he  
p u b l i c  a t t r i b u t e s  o f  e x p l o r a t i o n  i n f o r m a t i o n  w i L l  d e p r e s s  e x p l o r a t i o n  a c t i v i t y  
an d  t h e n  b o os t :  e x p l o r a t i o n  d r i L L i n g  as  t h e  i n d u s t r y  b e c o m e s  m o r e  c o m p e t i t i v e .
3 . 6 . 3  C r o w d i n g  O u t
I f  c o m p a n i e s  a r e  r e q u i r e d  t o  p a y  l a r g e  a m o u n t s  i n  L i c e n c e  p a y m e n t s  t h e n  t h e s e  
sums  may  c r o w d  o u t  e x p l o r a t i o n  a c t i v i t y .  We r e a l i s e  t h a t  c o m p a n i e s  w i l l  o n l y  
o f f e r  t h e  e x p e c t e d  r e n t  o f  a t r a c t ,  w h i c h ,  by  d e f i n i t i o n ,  i s  s u p e r f l u o u s  t o
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d e c i s i o n s  o n  t h e  p a c e  o r  e x t e n t  o f  e x p l o r a t i o n  ( 1 2 ) .  H o w e v e r ,  i n  a w o r l d  o f  
c a p i t a l  m a r k e t  r i g i d i t i e s  a n d  a w o r l d  w h e r e  N o r t h  Se a  b i d s  m i g h t  d o m i n a t e  a 
c o m p a n y ' s  p o r t f o l i o ,  t h e  s c a l e  o f  t h e  e x p e c t e d  r e n t  w i l l  n o t  o n l y  d e t e r m i n e ,  
b u t  w i l t  be d e t e r m i n e d  b y ,  L i c e n c e  b i d s .  I n  t h e s e  c i r c u m s t a n c e s ,  s u c c e s s i v e  
i n c r e m e n t s  t o  b i d s  w i l L  c r o w d  o u t  a l t e r n a t i v e  o p p o r t u n i t i e s  o f  h i g h e r  an d  
h i g h e r  v a l u e  ( o r  a t  l e a s t  r a i s e  t h e  c o m p a n y ' s  b o r r o w i n g  c o s t s ) .  T h i s ,  
a l b e i t  t e m p o r a r y ,  i n c r e a s e ; /  i n  t h e  f i r m ’ s o p p o r t u n i t y  c o s t s  w i I L  l o w e r  t h e  
a t t r a c t i v e n e s s  o f ,  an d  t h e  r e n t  e x p e c t e d  f r o m ,  N o r t h  S e a  p r o j e c t s .
3 . 7  D e v e l o p m e n t  and  P r o d u c t i o n
3 . 7 . 1  T he  D e v e l o p m e n t  a n d  P r o d u c t i o n  D e c i s i o n
On c e  a p r o s p e c t  h a s  b e e n  d r i l l e d ,  c o m p a n i e s  w i l L  f o r m  p l a n s  a b o u t  t h e  w a y  
t o  d e v e l o p  a n d  d e p l e t e  a n y  p o t e n t i a l  f i e L d s .  H e r e  we a b s t r a c t  f r o m  t h e  
p l a n n i n g  p r o c e s s  t o  s h o w  how c o m p a n i e s  s i m u l t a n e o u s l y  c h o o s e  t h e  L e v e l  o f  
c o m m e r c i a l l y  r e c o v e r a b l e  r e s e r v e s  a n d  an  o u t p u t  p r o f i l e .  T he  d r i v i n g  f o r c e  
b e h i n d  t h i s  c h o i c e  i s  a s s u m e d  t o  be p r o f i t  m a x i m i s a t i o n .
C o n c e p t u a l l y  t h e r e  a r e  t w o  s e p a r a t e  p a r t s  t o  a f i e l d  d e c i s i o n  -  f i r s t  o n  
t h e  e x t e n t  o f  c a p a c i t y  t o  i n s t a l l  a n d  s e c o n d  o n  t h e  L e v e l  o f  r u n n i n g  t h e  
i n s t a l l e d  c a p a c i t y .  C o n s i d e r  t h e  m a r g i n a l  r e v e n u e s  an d  c o s t s  i n  t h e  s e c o n d  
p a r t  o f  t h e  d e c i s i o n .  D e p e n d i n g  o n  t h e  c o m p a n y ' s  r e l a t i o n  t o  t h e  i n d u s t r y ,  
t h e  m a r g i n a l  r e v e n u e s  may  be i n d e p e n d e n t  o f  o r  r e l a t e d  t o  t h e  s c a l e  o f  
o u t p u t .  I n  t h e  i n t e r n a t i o n a l  o i l  i n d u s t r y  e a c h  c o m p a n y  i s  e f f e c t i v e l y  a 
p r i c e - t a k e r  an d  m a r g i n a l  r e v e n u e s  w i l l  be i n d e p e n d e n t .  F o r  UK g a s  f i e l d s ,  
c o l l u d i n g  c o m p a n i e s  may  b e l i e v e  t h a t  t h e  p r i c e  r e c e i v e d  f o r  a m a r g i n a l  u n i t  
o f  p r o d u c t i o n  w i l l  a f f e c t  p r e v i o u s  p r i c e s ,  e s p e c i a l l y  w h i l e  i n t e r n a t i o n a l  
g a s  t r a d e  i s  p o o r l y  e s t a b l i s h e d ,  an d  h e n c e  m a r g i n a L  r e v e n u e s  may be  i n v e r s e l y  
r e l a t e d  t o  o u t p u t .  M a r g i n a L  c o s t s  w i l l  p r o b a b l y  be p o s i t i v e l y  r e l a t e d  t o  
o u t p u t .  As p r o d u c t i o n  i n  a g i v e n  p e r i o d  e x p a n d s ,  m o r e  a n d  m o r e  r e s o u r c e s  w i l l  
be n e e d e d  t o  p r o d u c e  an  a d d i t i o n a l  b a r r e l  ( o f  o i l  o r  g a s ) .  M a r g i n a L  c o s t s  
r i s e  f o r  a v a r i e t y  o f  r e a s o n s .  M o s t  n o t a b l y ,  a s  a f i e l d  n e a r s  i t s  l i m i t  o f  
r e c o v e r a b l e  r e s e r v e s  ( a  l e v e l ,  o f  r e s e r v e s  c h o s e n  i n  r e s p o n s e  t o  c o m m e r c i a l  
d e c i s i o n s  as  d e s c r i b e d  b e l o w )  a n d  m o r e  o u t p u t ,  i s  s o u g h t  i n  a g i v e n  p e r i o d ,  
a d d i t i o n a l  p r o d u c t i o n  w i l l  be  f r o m  m o r e  d i s t a n t  a r e a s  w h e r e  n a t u r a l  p r e s s u r e  
w i l l  be  L o w e r  an d  e x t r a  ( c o s t l y )  a r t i f i c i a l  p r e s s u r e  m u s t  be i n d u c e d  ( 1 3 ) ,  
M a n a g e r i a l ,  o p e r a t i o n a l  a n d  l o g i s t i c  d i s e c o n o m i e s  w i l l  a l s o  r a i s e  m a r g i n a l  
c o s t s  ( 1 4 ) .
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T h e s e  r e v e n u e s  and  c o s t s  c a n  be  p r e s e n t e d  as  i n  d i a g r a m  5 .  As t h e  r a n g e  
o f  o p t i o n s  f o r  p r o d u c t i o n  i s  b o u n d  b y  t o t a l  r e c o v e r a b l e  r e s e r v e s ,  t h e s e  
c u r v e s  a r e  o n l y  d r a w n  x n  t h i s  r e g i o n .  T h e  m a r g i n a l  o p e r a t i n g  p r o f i t s  w i L I  be 
t h e  d i f f e r e n c e  b e t w e e n  m a r g i n a l  r e v e n u e  L e ss  m a r g i n a l  c o s t .  F3oth a 
m o n o p o l i s t i c  i n d u s t r i a l  s t r u c t u r e  a n d  i n c r e a s i n g  m a r g i n a l  c o s t s  i m p l y  t h e  
m a r g i n a l  o p e r a t i n g  p r o f i t  s c h e d u l e  w i l l  s l o p e  d o w n w a r d s .
F o r  a n y  d i s c o v e r y ,  t h e r e  w i l l  be  a s e q u e n c e  o f  m a r g i n a l  o p e r a t i n g  p r o f i t
L i n e s ,  o n e  m  e a c h  c h r o n o l o g i c a l  p e r i o d .  The  r e c o v e r a b l e  r e s e r v e  c a p a c i t y
l i n k s  t h i s  s e q u e n c e  b y  c o n s t r a i n i n g  summed p r o d u c t i o n .  C o n s i d e r i n g  o n l y
t w o  p e r i o d s  f o r  s i m p l i c i t y  ( 1 5 )  a n d  a s s u m i n g  t h e  c a p a c i t y  c o n s t r a i n t  i s
b i n d i n g ,  a d e c i s i o n  t o  e x p a n d  o u t p u t  no w n e c e s s a r i l y  e n t a i l s  l o w e r  p r o d u c t i o n
L a t e r  ( 1 6 ) .  I n  d i a g r a m  6 ,  i n c r e a s i n g  c u r r e n t  p r o d u c t i o n  f r o m  t o
i n v o l v e s  a r e d u c t i o n  m  l a t e r  s u p p l i e s  f r o m  * ^ 6 * ^ A f t e r  t h i s  s h i f t  t o  ^
f i j & i  , i f  m o r e  p r o d u c t i o n  w a s  b r o u g h t  f o r w a r d ,  p r o f i t s  w o u l d  i n c r e a s e  b y
a n d  f a n  b y  m  t h e  m a r g i n .  D i s c o u n t i n g  t o  r e f l e c t  t h e  c o m p a n y ' s
p r e f e r e n c e  f o r  e a r l i e r  p r o f i t s  ( a  p r e f e r e n c e  r e f l e c t e d  m  t h e  c o m p a n y ' s
o p p o r t u n i t y  c o s t  o f  c a p i t a l ) ,  t h e  m a r g i n a l  n e t  o p e r a t i n g  p r o f i t  may  be  
& 0 1
a s c e r t a i n e d ,  i £  l e s s  . M a x i m i s a t i o n  o f  p r o f i t s  w i l L  o c c u r  w h e n  t h e
i n c r e a s e  m  p r o f i t s  now i s  n o  l o n g e r  g r e a t e r  t h a n  t h e  f a l l  m  l a t e r  d i s c o u n t e d  
p r o f i t s  ( a t  c jr l ; ) *  T h i s  i s  a g e o m e t r i c  i n t e r p r e t a t i o n  o t  t h e  f a m i l i a r
p r o p o s i t i o n  (.1.7) t h a t  m a r g i n a l  n e t  p r o f i t s  w i l l  r i s e  a t  t h e  o p p o r t u n i t y  c o s t  o l  
c a p i t a l .  ( N o t e  t h a t  t h i s  r e a s o n i n g  i s  o n i y  v a l i d  i f  t h e  c a p a c i t y  c o n s t r a i n t  
i s  b i n d i n g ) .
C a p a c i t y  d e c i s i o n s  -  t h e  f i r s t  p a r t  o f  an  o i l f i e l d  d e c i s i o n  -  h a v e  y e t  t o  be 
c o n s i d e r e d .  T h e  m a r g i n a l  b e n e f i t s  f r o m  i n s t a l l i n g  c a p a c i t y  a r e  t h e  m a r g i n a l  
o p e r a t i n g  p r o f i t s  c o n s i d e r e d  a b o v e .  T h e  c o m p a n y ' s  o p t i m u m  w i n  o c c u r  w h a n  
d i s c o u n t e d  m a r g i n a l  o p e r a t i n g  p r o f i t s  c a n n o t  be  i n c r e a s e d  by  d e l a y i n g  o r  
b r i n g i n g  f o r w a r d  d e p l e t i o n .  T h e  m a r g i n a l ,  p r o f i t s  f r o m  i n c r e a s i n g  p r o d u c t i o n  
now w o u L d  be t h e  same as  t h e  m a r g i n a l  p r o f i t s  f r o m  i n c r e a s i n g  p r o d u c t i o n  
l a t e r .  I n c r e a s i n g '  c a p a c i t y  i m p l i e s  p r o d u c t i o n  no w ( a n d / o r  l a t e r )  c a n  be i
i n c r e a s e d  w i t h o u t  n e c e s s a r i l y  r e d u c i n g  o u t p u t  i n  o t h e r  p e r i o d s .  T h e  o p t i m u m  
m a r g i n a l  o p e r a t i n g  p r o f i t s  w i l l  h e n c e  s h o w  t h e  m a r g i n a l  b e n e f i t  f r o m  
a d d i t i o n a l  c a p a c i t y .  ■
D e p e n d i n g  o n  t h e  r e l a t i v e  s l o p e s  o f  c u r r e n t  an d  l a t e r  m a r g i n a l  o p e r a t i n g  p r o f i t s  
an  i n c r e a s e  i n  c a p a c i t y  m ay  i n v o l v e  a f a s t e r  o r  s l o w e r  r a t e  o f  d e p l e t i o n ,
i
a l t h o u g h  p r o d u c t i o n  m  e v e r y  p e r i o d  w i l l  n e v e r  f a l l .  I f  m a r g i n a l  o p e r a t i n g  
p r o f i t s  a r e  m o r e  s e n s i t i v e  t o  o u t p u t  no w r a t h e r  t h a n  l a t e r ,  t h e  c o m p a n y ' s
I
o p t i m u m  p r o f i l e  w i l l  mov e  t o w a r d s  a s l o w e r  r a t e  o f  d e p l e t i o n  as  c a p a c i t y  
e x p a n d s  ( d i a g r a m  / ) .  T h e  m a r g i n a l  b e n e f i t  o f  c a p a c i t y  w i l l  be r e l a t e d  t o  
t h e s e  s e n s i t i v i t i e s .  I n  d i a g r a m  7 ,  t h e  m a r g i n a l  b e n e f i t  w i t h  c a p a c i t y  c4 
w i l l  be ancj w x t h  c a p a c i t y  i t  w i l l  be . T h i s  c a n  be
r e p r e s e n t e d  a t  t h e  t i m e  o f  t h e  c a p a c i t y  d e c i s i o n  b y  d i s c o u n t i n g  t h e  o p t i m u m  
m a r g i n a l  o p e r a t i n g  p r o f i t s  a t  t h e  f i r m ' s  o p p o r t u n i t y  c o s t  o f  c a p i t a l  -  t h i s  
i s  t h e  m a r g i n a l  b e n e f i t  l i n e  m  d i a g r a m  8 .  T h e  m a r g i n a L  c o s t s  o f  i n s t a l l i n g  
a d d i t i o n a l  c a p a c i t y  c a n  a l s o  be r e p r e s e n t e d  o n  t h i s  d i a g r a m .  As m o r e  and  
m o r e  o i l  ( o r  g a s )  i s  i n c l u d e d  m  t h e  r e c o v e r a b l e  r e s e r v e s  o f  a g i v e n  t r a c t ,  
i n c r e m e n t a l  b a r r e l s  o f  r e c o v e r a b l e  r e s e r v e s  w i l l  be  f u r t h e r  f r o m  t h e  c e n t r e  
o f  h i g h e s t  p r e s s u r e  m  t h e  m i d d l e  o f  t h e  f i e l d ,  w i l l  be  h a r d e r  t o  e x t r a c t  
i n v o l v i n g  d e v i a t e d  d r i l l i n g  a n d  m o r e  s e p a r a t i o n  f a c i l i t i e s ,  an d  w i l l  e x h i b i t  
d i m i n i s h i n g  m a r g i n a l  r e t u r n s  ( 1 8 ) .  M a x i m i s i n g  p r o f i t s  d i c t a t e s  t h a t  t h e  
c a p a c i t y  o r  r e c o v e r a b l e  r e s e r v e  b a s e  s h o u l d  be  e x p a n d e d  u n t i l  t h e  m a r g i n a l  
b e n e f i t  o f  a d d i t i o n a l  c a p a c i t y  n o  l o n g e r  o u t w e i g h s  t h e  m a r g i n a L  c o s t s .
F i t t i n g  b o t h  a s p e c t s  o f  t h e  f i e l d  d e c i s i o n  p r o c e s s  t o g e t h e r  y i e l d s  a 
d i a g r a m  d e p i c t i n g  t h e  s i m u l t a n e i t y  o f  t h e  d e v e l o p m e n t  an d  p r o d u c t i o n  
d e c i s i o n s  ( d i a g r a m  9 ) ,  G i v e n  t h e  s o l i d  s c h e d u l e s ,  t h e  o p t i m u m  c a p a c i t y  c h o i c e  
i s  Adfd  w i t h  a d e p l e t i o n  p r o f i l e  o f  ; q t+o  • By  wa Y e x a m p l e ,  c o n s i d e r  
t h e  e f f e c t  o f  g r e a t e r  e x p e c t e d  m a r g i n a l  p r o f i t s  m  t h e  l a t e r  p e r i o d .  T h i s  
w o u l d  be sh o w n  a s  a h i g h e r  m a r g i n a l  o p e r a t i n g  p r o f i t  s c h e d u l e  s u c h  as  t h e
A i
d a s h e d  l i n e  ( r 64 | ) .  T he  d e p l e t i o n  c h o i c e  w i t h  u n c h a n g e d  c a p a c i t y  w o u l d
d e l a y  p r o d u c t i o n  a n d  o p t i m a l  m a r g i n a l  o p e r a t i n g  p r o f i t s  w o u l d  r i s e .  T h i s  
w o u l d  i n c r e a s e  t h e  m a r g i n a l  b e n e f i t s  o f  c a p a c i t y  ( t o  N t f 1 )  and  e n c o u r a g e  
c a p a c i t y  i n s t a l l a t i o n ,  s o  l o n g  as  t h e  m a r g i n a l  c o s t  c u r v e  i s  n o t  v e r t i c a l .
W i t h  a d d i t i o n a l  c a p a c i t y ,  b o t h  o u t p u t  now a n d  o u t p u t  l a t e r  w i l l  t e n d  t o  r i s e .  
O v e r a l l ,  l a t e r  p r o d u c t i o n  w i l l  i n c r e a s e  b u t  t h e  n e t  e f f e c t  o n  e a r l y  p r o d u c t i o n  
i s  i n d e t e r m i n a t e .
A p a r t i c u l a r l y  i m p o r t a n t  p a r a m e t e r  m  t h e  d e v e l o p m e n t  d e c i s i o n  i s  t h e  r a t e  o f  
d i s c o u n t .  I n c r e a s e s  m  t h e  r a t e  o f  d i s c o u n t  w i 1 L h a v e  t w o  e f f e c t s  -  f i r s t ,  
l a t e r  d e p l e t i o n  w i l l ,  a p p e a r  r e l a t i v e l y  l e s s  a t t r a c t i v e  t o  e a r l i e r  d e p l e t i o n ,  
and  s e c o n d ,  m a r g i n a l  b e n e f i t s  t o  i n s t a l l i n g  c a p a c i t y  w i l l  d e c l i n e .  H e n c e ,  
r e c o v e r a b l e  o i l  r e s e r v e s  w i l l  be  s m a l l e r  an d  w i l l  be  d e p l e t e d  m o r e  r a p i d l y .  
B e c a u s e  d i s c o u n t  r a t e s  u s e d  b y  c o m p a n i e s  t e n d  t o  be d e t e r m i n e d  i n  c a p i t a l  
m a r k e t s ,  f a c t o r s  w h i c h  d e p r e s s  o r  i n f l a t e  i n t e r e s t  r a t e s  w i l l  i m p i n g e  o n  N o r t h  
Sea  a c t i v i t y .  C l e a r l y  t h o u g h ,  t h e  r a t e  o f  i n t e r e s t  i s  a k e y  d e t e r m i n a n t  o f  
m an y  s e c t o r s  o f  a c t i v i t y ,  a n d ,  t o  p r e d i c t  t h e  o v e r a l l  e f f e c t  o n  N o r t h  Sea  
a c t i v i t y ,  t h e  f e e d b a c k s  t h r o u g h  t h e s e  o t h e r  s e c t o r s  n e e d  t o  be a s s e s s e d .
F o r  e x a m p l e ,  i f  i n t e r e s t  r a t e s  a r e  e x c e s s i v e  t h e n  a l l  f o r m s  o f  i n v e s t m e n t  
w i l l  be  s t i f l e d  a n d  c a p i t a l  c o s t s ,  i n c l u d i n g  t h e  c o s t s  o f  N o r t h  S e a  c a p a c i t y ,
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may  d e c l i n e .  T h e  n e t  e f f e c t  w o u i d  be  f a r  f r o m  c l e a r .  I n  a n y  c a s e ,  
c o n s i d e r a t i o n s  o f  t h e  d e t e r m i n a t i o n  o f  i n t e r e s t  r a t e s  a r e  o u t s i d e  t h e  r e a l m s  
o f  t h i s  c h a p t e r  ( 1 9 ) .
3 . 7 . 2  M o n o p o l y  I n f l u e n c e s  a n d  I n t e r n a t i o n a l  T r a d e
T h e  m a r g i n a l  r e v e n u e  s c h e d u l e s  w i l l  be  d e t e r m i n e d  b y  t h ©  i n d u s t r y ’ s deman d  
c u r v e s  a n d  t h e  p o s i t i o n  o f  e a c h  f i r m  m  r e l a t i o n  t o  i t s  c o m p e t i t o r s .  I f  
t h e  f i r m  a c c o u n t s  f o r  o n l y  a s m a l l  p a r t  o f  t o t a L  o u t p u t  t h e n  i t s  o u t p u t  
d e c i s i o n s  w i l l  be i n s i g n i f i c a n t  t o  t h e  i n d u s t r y ' s  o u t p u t  and  w i l l  n o t  a l f o c t  
t h e  e q u i l i b r i u m  p r i c e .  A l t e r n a t i v e l y , i f  t h e  UK i n d u s t r y  i s  d o m i n a t e d  by 
i n t e r n a t i o n a l  p r i c i n g  d e c i s i o n s  t h e n  -  e v e n  i f  t h e  UK i n d u s t r y  i s  h i g h L y  
c o n c e n t r a t e d  -  UK p r i c e s  w i l l  be  i n d e p e n d e n t  o f  t h e  UK p r o d u c e r ' s  d e c i s i o n s  
o n  o u t p u t .  I n  t h e s e  c i r c u m s t a n c e s  t h ©  m a r g i n a l  r e v e n u e  f r o m  i n c r e m e n t a l  
p r o d u c t i o n  w i l l  be c o n s t a n t  a n d  e q u a l  t o  t h e  p r i c e .  S i n c e  t h e s e  c i r c u m s t a n c e s  
f i t  t h e  UK o i l  i n d u s t r y  ( 2 0 ) ,  o i l  p r o d u c e r s  w i l l  a c t  a s  p r i c e  t a k e r s .
C o n v e r s e l y ,  g a s  p r o d u c e r s  w o u L d  n o t  n e e d  t o  a c t  as  p r i c e  t a k e r s .  W i t h  an 
o l i g o p o l i s t i c  UK g a s  p r o d u c i n g  i n d u s t r y  a n d  w i t h  i n t e r n a t i o n a l  g a s  t r a d e  
p o o r L y  e s t a b l i s h e d  ( f o r  e x a m p l e ,  b e c a u s e  o f  m a s s i v e  p i p e l i n e  o r  l i q u e f a c t i o n  
c o s t s ) ,  UK f i r m s  w o u L d  f i n d  o u t p u t  an d  p r i c i n g  d e c i s i o n s  r e l a t e d .  I f  m o r e  g a s  
w e r e  t o  be s o l d  m  a g i v e n  p e r i o d  t h e n  de m an d  m u s t  he s t i m u l a t e d  b y  L o w e r i n g  
t h e  p r i c e  o f  g a s .  T h e  m a r g i n a l  r e v e n u e s  o f  a d d i t i o n a l  g a s  p r o d u c t i o n  w o u l d  
t h e n  be  b e l o w  t h e  p r i c e  o f  g a s  -  a s  t h e  l o w e r  p r i c e  w o u l d  r e d u c e  r e v e n u e s  on  
i n t r a m a r g m a i  u n i t s  o f  o u t p u t  -  a n d  w o u l d  be n e g a t i v e l y  r e l a t e d  t o  g a s  
p r o d u c t i o n .  T h u s ,  d e p e n d i n g  o n  t h e  e l a s t i c i t y  o f  g a s  de m an d  t h e  m a r g i n a l  
r e v e n u e  c u r v e  w i l l  s l o p e  d o w n w a r d s  -  t h e  m o r e  i n e l a s t i c  i s  UK de ma nd  t h e n  
t h e  s t e e p e r  w i l l  be  m a r g i n a l  r e v e n u e .
G r o w i n g  i n t e r n a t i o n a l  g a s  t r a d e  -  a n t i c i p a t e d  m  t h e  l a t e  1 9 6 0 s ,  w i t n e s s e d  
i n  t h e  1 9 7 0 s  an d  e x p e c t e d  t o  e x p a n d  f u r t h e r  i n  t h e  l lJ 8 0 s  ( 2 l ) -  n e g a t e s  t h e  
o l i g o p o l i s t i c  p o w e r s  o f  t h e  UK g a s  p r o d u c i n g  i n d u s t r y .  UK g a s  p r i c e s  w o u l d  
be  d o m i n a t e d  by  w o r l d  p r i c e s  an d  t h e  UK i n d u s t r y ' s  m a r g i n a l  r e v e n u e s  w o u l d  
n o  l o n g e r  be  r e l a t e d  t o  p r o d u c t i o n .  S c h e m a t i c a l l y ,  d i a g r a m  10 r e p r e s e n t s  
t h e  t e m p o r a r y  r e l a t i o n s h i p  o f  m a r g i n a l  r e v e n u e s  t o  g a s  o u t p u t ,  as  i f  o u t p u t  
no w  i s  i n  t h e  p e r i o d  w h e n  t h e  UK m a r k e t  i s  i s o l a t e d  f r o m  t h e  i n t e r n a t i o n a l  
m a r k e t  an d  o u t p u t  l a t e r  o c c u r s  w h e n  i n t e r n a t i o n a l  g a s  t r a d i n g  p a t t e r n s  d i c t a t e
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UK g a s  p r i c e s .  Two c o n s e q u e n c e s  e m e r g e  m  t h e  c o m p a r i s o n  t o  a g a s  m a r k e t  
w h e r e  m a r g i n a l  r e v e n u e s  t o  a f i r m  a r e  n e v e r  r e l a t e d  t o  p r o d u c t i o n ,  t h a t  i s ,  
w h e r e  g a s  i s  a l w a y s  p r o d u c e d  b y  a c o m p e t i t i v e  i n d u s t r y  ( o r  w h e r e  i n t e r n a t i o n a l  
f o r c e s  a l w a y s  d i c t a t e  d o m e s t i c  p r i c e s ) .  F i r s t ,  f o r  a n y  g i v e n  c a p a c i t y  and  
f o r  a l l  o u t p u t  L e v e l s ,  m a r g i n a l  r e v e n u e  and  h e n c e  m a r g i n a l  o p e r a t i n g  p r o f i t s  
f r o m  e a r l y  p r o d u c t i o n  w i l l  be  l o w e r .  T h i s  w i n  i n f l u e n c e  g a s  p r o d u c e r s  t o  
d e l a y  p r o d u c t i o n .  S e c o n d ,  t h e  m a r g i n a l  o p e r a t i n g  p r o f i t s  t h a t  m a x i m i s e  a 
f i r m s  o p e r a t i n g  p r o f i t s  w i l t  be l o w e r  a n d ,  h e n c e ,  t h e  m a r g i n a l  b e n e f i t s  t o  
i n s t a l l i n g  c a p a c i t y  w i l l  be  l o w e r .  L o s s  c a p a c i t y  w i l l  be i n s t a l l e d  and 
r e c o v e r a b l e  r e s e r v e s  w i l l  n o t  be  s o  g r e a t .  I n  s h o r t ,  d e l a y e d  o u t p u t  and  
L o w e r  r e s e r v e s  w i L i  r e s u l t  c o m p a r e d  t o  an e n v i r o n m e n t  e i t h e r  w h e r e  c o m p e t i t i v e  
f o r c e s  a l w a y s  e x i s t  o r  w h e r e  t h e  i n t e r n a t i o n a l  g a s  m a r k e t  d i c t a t e s  UK p r i c e s  
a l w a y s .  When bo t h  o f  t h e s e  c o n d i t i o n s  a r e  v i o l a t e d  t h e  d i f f e r e n c e s  e m e r g e .
3 . 7 . 3  R i s k s
I n  t h e  a b s e n c e  o f  a c o m p l e t e  s e t  o f  f o r w a r d  a n d  s t a t e  c o n t i n g e n t  m a r k e t s ,  
o i l  an d  g a s  p r o d u c e r s  m u s t  b a s e  t h e i r  d e c i s i o n s  o n  e x p e c t a t i o n s  o f  f u t u r e  
d e m a n d .  As de m an d  i n  a f u t u r e  p e r i o d  w i l l  o n l y  be  r e a l i s e d  o n c e  t h e  s e q u e n c e  
o f  s p o t  m a r k e t s  r e a c h e s  t h e  f u t u r e  p e r i o d ,  a n d  a s  s t a t e  c o n t i n g e n t  m a r k e t s  a r e  
a b s e n t ,  a r i s k  o f  m i s e s t i m a t i n g  de m an d  m u s t  be b o r n e  by  c o m p a n i e s  d e v e l o p i n g  
o i l  an d  g a s  f i e l d s .  W i t h  a r a n g e  o f  p o s s i b l e  d e m a n d s  f o r  a g i v e n  p e r i o d ,  
c o m p a n i e s  ' w i l l  be  m c n n e d  t o  a v o i d  s u c h  r i s k s .  E v e n  a s s u m i n g  e x p e c t a t i o n s  
a r e  r a t i o n a l  and  t h e  c e n t r a l  e s t i m a t e  i s  u n b i a s e d ,  t h e  w i d e r  t h e  r a n g e  t h e n  
t h e  m o r e  p r o d u c t i o n  w i l l  be s h i f t e d  o u t  o f  t h i s  p e r i o d  a n d  e i t h e r  i n t o  o t h e r  
p e r i o d s  o r  n e v e r  p r o d u c e d .  As m o r e  d i s t a n t  p e r i o d s  a r e  a s s o c i a t e d  w i t h  
g r e a t e r  u n c e r t a i n t y ,  t h e  e f f e c t  o f  r i s k s  w o u l d  be t o  g e n e r a t e  a m o r e  r a p i d  
r a t e  o f  d e p l e t i o n  ( f r o m  a s m a l l e r  r e c o v e r a b l e  r e s e r v e  b a s e ) .  T h a t  i s ,  an 
i d e n t i c a l  e x p e c t e d  v a l u e  i s  l e s s  a t t r a c t i v e  t h a n  a k n o w n  c e r t a i n  v a l u e .
H e n c e ,  t h e  e x i s t e n c e  o f  f i n a n c i a l  r i s k s  a l t e r s  d e p l e t i o n  ( a n d  c a p a c i t y )  
d e c  i  s i o n s .
F o r  e x a m p l e ,  d i a g r a m  1L s h o w s  c u r r e n t  m a r g i n a L  r e v e n u e s  k n o w n  w i t h  c e r t a i n t y  
h u t  l a t e r  m a r g i n a l  r e v e n u e s  p o s s i b l y  h i g h  o r  l o w  e a c h  w i t h  a 50% p r o b a b i l i t y ,  
c o r r e s p o n d i n g  t o  a h i g h  o r  l o w  i n t e r n a t i o n a l l y  d e t e r m i n e d  p r i c e .  W i t h  
u n b i a s e d  e x p e c t a t i o n  f o r m a t i o n ,  t h e  d a s h e d  L i n e  r e p r e s e n t s  t h e  e x p e c t e d  m a r g i n  i 
r e v e n u e s ,  w h i c h  w i l l  be  t h e  m ean  o f  t h e  p o s s i b l e  m a r g i n a L  r e v e n u e s .  F o r
c a p a c i t y  A,  t h e  r i s k  a v e r s e  c o m p a n y  w i L L  m a x i m i s e  p r o f i t s  a t  a d e p l e t i o n  p r o f i M
op** : ^  w h e r e  t h e  m a r g i n a l  o p e r a t i n g  p r o f i t s  no w ( d i s t a n c e  b e )  a r e  L e s s  t h a n
e x p e c t e d  m a r g i n a L  o p e r a t i n g  p r o f i t s  l a t e r  ( d i s t a n c e  d e ) .  T he  d i f f e r e n c e  w i l l
r e f l e c t  t h e  r i s k  p r e m i u m  r e q u i r e d  b y  t h e  c o m p a n y  t o  i n d u c e  i t  t o  b e a r  
f i n a n c i a l  r i s k s .
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T h e  e x i s t a n c e  o f  r i s k s  r e d u c e s  t h e  a t t r a c t i v e n e s s  o f  an  o f f s h o r e  p r o j e c t  
b e c a u s e  o f  t h e  a s y m m e t r i c  v a l u a t i o n  o f  p r o f i t s  a n d  l o s s e s  b y  d e c i s i o n - m a k e r s .  
C o n s i d e r  t h e  c a p a c i t y  d e c i s i o n  r e p r e s e n t e d  by  d i a g r a m  1 2 .  T he  e x p e c t e d  
m a r g i n a l  b e n e f i t  l i n e  i s  t h e  v e r t i c a l  mean  o f  t h e  t w o  e q u a l l y  p o s s i b l e  m a r g i n a l  
b e n e f i t  c u r v e s  -  w h i c h  d i f f e r  b e c a u s e  p r i c e  i s  u n c e r t a i n  -  a n d  i t s  i n t e r s e c t i o n  
w i t h  t h e  m a r g i n a l  c o s t  s c h e d u l e  r e p r e s e n t s  t h e  e x p e c t e d  p r o f i t  m a x i m i s i n g  
r e c o v e r a b l e  r e s e r v e  c a p a c i t y  b a s e .  I f  t h e  d e c i s i o n - m a k e r  i g n o r e s  t h e  r i s k s ,  
t h i s  w i l l  r e p r e s e n t  h i s  c a p a c i t y  c h o i c e .  I n  t h e  m a r g i n ,  t h e  p r o f i t s  f o r e g o n e  
i f  p r i c e s  a r e  h i g h  ( A B )  a r e  e q u a l  t o  t h e  p o s s i b l e  l o s s  i f  p r i c e s  a r e  l o w  ( B C ) .  
T h i s  c h o i c e  w i l l  o c c u r  i f  p r o f i t s  f o r e g o n e  an d  p o s s i b l e  l o s s e s  a r e  s y m m e t r i c a l l y  
v a l u e d .  O n l y  i f  a c o m p a n y  v a l u e s  a d d i t i o n a l  p r o f i t s  i n d e p e n d e n t l y  o f  t h e  
o u t p u t  p r i c e  w i l l  t h i s  be  t r u e ;  t h a t  i s ,  e i t h e r  w h e r e  t h e  c o m p a n y  i s  r i s k  
n e u t r a l  o r  w h e r e  N o r t h  Se a  r i s k s  c a n  be o f f s e t  a g a i n s t  o t h e r  r i s k y  o u t c o m e s .
N e i t h e r  o f  t h e s e  p o s s i b i l i t i e s  i s  l i k e l y .  I n  t h e  a b s e n c e  o f  r i s k  m a r k e t s ,  
c o m p a n i e s  m u s t  be r e s p o n s i v e  t o  s h a r e h o l d e r s '  r i s k  a v e r s i t y  a n d  a d o p t  r i s k  
a v e r s e  a t t i t u d e s  t h e m s e l v e s .  T h i s  f o l l o w s  f r o m  t h e  d e c l i n i n g  m a r g i n a l  u t i l i t y  
o f  i n c o m e  ( 2 2 ) .  I n  t h e  a b s e n c e  o f  r i s k  p o o l i n g  v e n t u r e s ,  t h e  r i s k  o f  a N o r t h  
Sea  p r o j e c t  w i l l  be  t r a n s m i t t e d  t o  a c o m p a n y ' s  a s s e t  v a l u e  an d  s h a r e  p r i c e .
N o t  o n l y  w i l l  c o m p a n i e s  be  r i s k  a v e r s e  b u t  r i s k  p o o l i n g  v / i 1 i be  v e r y  l i m i t e d .  
E s t a b l i s h e d  o i l  an d  g a s  c o m p a n i e s  t e n d  t o  f i n d  t h a t  t h e  c o n d i t i o n s  w h i c h  
m i g h t  g e n e r a t e  h i g h  m a r g i n a l  b e n e f i t s  f o r  t h i s  f i e l d  w o u l d  a l s o  e n h a n c e  t h e  
v a l u a t i o n  o f  t h e  c o m p a n y ’ s e x i s t i n g  a s s e t  p o r t f o l i o  ( 2 3 ) .  T h e  h i g h  m a r g i n a l  
b e n e f i t s  w o u l d  o c c u r  w h e n  a b s o l u t e  p r o f i t s  w o r e  g r e a t  and  w o u l d  be o f  s m a l l  
a d d i t i o n a l  b e n e f i t .  C o n v e r s e l y ,  t h e  f a c t o r s  w h i c h  m i g h t  c a u s e  l o w  m a r g i n a l  
b e n e f i t s  o n  t h i s  f i e l d  w o u l d  a l s o  c a u s e  t h e  c o m p a n y ' s  p o r t f o l i o  t o  d w i n d l e  i n  
v a l u e .  T h i s  l a t t e r  o u t c o m e  w o u l d  b e  p a r t i c u l a r l y  o n e r o u s  t o  a c o m p a n y  a n d  
a d d i t i o n a l  l o s s e s  w o u l d  be m o s t  u n w e l c o m e .  I n  t h e  m a r g i n ,  p r o f i t s  f o r e g o n e  
w i l l  n e e d  t o  be g r e a t e r  t h a n  p o s s i b l e  l o s s e s .  T h i s  w o u l d  be a c h i e v e d  b y  
r e d u c i n g  t h e  r e c o v e r a b l e  r e s e r v e  b a s e  t o  a l e v e l  s u c h  as  c a p a c i t y  c h o i c e  2 
i n  d i a g r a m  1 2 .  H e r o ,  p r o f i t s  f o r e g o n e  ( D E )  e x c e e d  p o s s i b l e  l o s s e s  ( E F ) . The  
a s y m m e t r i c  v a l u a t i o n ,  c o n s e q u e n t  o n  t h e  m u t u a l  d e p e n d e n c y  o f  a c o m p a n y ' s  
a s s e t s ,  r e f l e c t s  r i s k  a v e r s i o n  a n d  w o u l d  r e d u c e  c o m m e r c i a l l y  r e c o v e r a b l e  
r e s e r v e s .
A s y m m e t r i c  c o n c e r n  a b o u t  p r i c e s  w o u l d  a l s o  a f f e c t  t h e  r a t e  o f  d e p l e t i o n .  
C o m p a n i e s  w o u l d  t e n d  t o  c o n c e n t r a t e  o n  m i n i m i s i n g  t h e  p o s s i b l e  m a r g i n a l  
o p e r a t i n g  l o s s e s  f r o m  p r i c e  d e c l i n e s ,  w h i l e  p l a c i n g  l i t t l e  e m p h a s i s  o n  t h e  
m a r g i n a l  p r o f i t s  f o r e g o n e  i f  p r i c e s  a r e  h i g h ,  a n d  t h u s  d e p l e t e  r a t h e r  f a s t e r  
t h a n  an o p e r a t o r  w i t h  s y m m e t r i c  c o n c e r n s .  T h i s  a s s u m e s  c u r r e n t  o p e r a t i n g  
p r o f i t s  a r e  l e s s  s u b j e c t  t o  v o l a t i l i t y  t h a n  l a t e r  o p e r a t i n g  p r o f i t s .  D i a g r a m
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13 d e m o n s t r a t e s  t h e  m o r e  r a p i d  r a t e  o f  d e p l e t i o n  f r o m  a g i v e n  r e c o v e r a b l e  
r e s e r v e  b a s e .
A n o t h e r  way o f  e x p r e s s i n g  t h e  c o m p a n y  r e s p o n s e  t o  r i s k  i s  b y  c o n s i d e r i n g  t h e i r  
r i s k - r e t u r n  p r e f e r e n c e s  an d  o p p o r t u n i t i e s  ( 2 4 ) .  I n  i n d i f f e r e n c e  c u r v e  
a n a l y s i s ,  we may  c o n s i d e r  t h e  d e g r e e  o f  a d d i t i o n a l  e x p e c t e d  r e t u r n  n e c e s s a r y  
t o  c o m p e n s a t e  f o r  an  i n c r e a s e  i n  r i s k  ( d i a g r a m  1 4 ) .  F a m i l i e s  o f  i n d i f f e r e n c e  
c u r v e s  w i l l  s h o w  ho w  c o m p a n y  p r e f e r e n c e s  a r e  r a n k e d .  I f  a c o m p a n y  i s  r i s k  
n e u t r a l  t h e n  t h e  i n d i f f e r e n c e  c u r v e s  w i l l  be h o r i z o n t a l ;  as  r i s k  a v e r s i t y  
b e c o m e s  m o r e  a c u t e ,  a g r e a t e r  e x p e c t e d  y i e l d  i s  n e c e s s a r y  t o  c o m p e n s a t e  
f o r  a g i v e n  a d d i t i o n a l  r i s k  a n d  t h e  i n d i f f e r e n c e  c u r v e s  w i l l  s t e e p e n .  
I n d i f f e r e n c e  c u r v e s  a s s o c i a t e d  w i t h  g r e a t e r  u t i l i t y  a r e  l i k e L y  t o  f l a t t e n .
T he  o p p o r t u n i t y  l o c u s  o f  r i s k - r e t u r n  p o i n t s  w i l l  s ho w  t h e  a t t a i n a b l e  
c o m b i n a t i o n s  o p e n  t o  a c o m p a n y .  A l t h o u g h  t h e r e  i s  no  s i n g l e  m e a s u r e  o f  r i s k ,  
a s i m p l e  m e a s u r e  w h i c h  i s  o f t e n  u s e d  and  w i l l  be u s e d  h e r e  i s  t h e  e x p o s u r e  
t o  a p o s s i b l e  L o s s .  I n  d i a g r a m  15 t h e r e  i s  n o  c h a n c e  o f  a l o s s  t o  t h e  L e f t  
o f  p o i n t  A ,  b u t  b e y o n d  t h i s  p o i n t  r i s k s  i n c r e a s e .  M a r g i n a l  e x p e c t e d  r e t u r n s  
d e c  L i n e  u p  t o  p o i n t  B .  F o r  a g i v e n  t o t a l  b u d g e t ,  so  Lo ng  as  t h e  m a r g i n a l  
e x p e c t e d  r e t u r n  i s  a b o v e  t h e  a l t e r n a t i v e  c e r t a i n  y i e l d  f r o m  n o t  i n v e s t i n g  
i n  N o r t h  Sea c a p a c i t y  t h e n  t o t a l  r e t u r n s  w i l l  be  r i s i n g .  R e t u r n s  on  
n o n - N o r t h  Sea i n v e s t m e n t  w i l l  be r e f l e c t e d  by  t h e  c o m p a n y ' s  o p p o r t u n i t y  c o s t  
o f  c a p i t a l  ( w h i c h  i f  we a b s t r a c t  f r o m  t h e  t i m e  d i m e n s i o n  w i l L  be z e r o ) .
G i v e n  t h e  s h a p e  o f  t h e  c a p a c i t y  n e t  p r o f i t  s c h e d u l e ,  t h e  o p p o r t u n i t y  l o c u s  
w i l l  be d e f i n e d .  ,To t h e  l e f t  o f  p o i n t  A i n  d i a g r a m  15 n o  r i s k s  ( a s  d e f i n e d )  
a r e  t a k e n  b u t  t h e  e x p e c t e d  t o t a l  r e t u r n  w i l l  r i s e  s o  l o n g  as  e x p e c t e d  N o r t h  
Sea  p r o f i t s  a r e  g r e a t e r  t h a n  t h e  a l t e r n a t i v e  c e r t a i n  y i e l d .  T h e  e f f e c t  o f  
i n c r e a s i n g  c a p a c i t y  u p  t o  t h i s  p o i n t  w i l l  be t o  move  f r o m  t h e  o r i g i n  t o  a p o i n t  
s u c h  as  i n  d i a g r a m  1 4 .  B e t w e e n  A a n d  B ,  t h e  c o m p a n y ' s  e x p e c t e d  t o t a l  r e t u r n  
may  i n c r e a s e  i f  m o r e  c a p a c i t y  i s  d e v e l o p e d ,  b u t  o n l y  a t  t h e  c o s t  o f  g r e a t e r  
r i s k s  a n d  a g r e a t e r  e x p o s u r e  t o  p o s s i b l e  l o s s e s .  T h i s  t r a d e - o f f  t r a c e s  o u t  
t h e  o p p o r t u n i t y  l o c u s  i n  d i a g r a m  14 t o  a p o i n t  s u c h  as  £5, B e y o n d  ft ( a n d  
b e y o n d  B)  g r e a t e r  r i s k s  w i l l  be  t a k e n  b u t  e x p e c t e d  t o t a l  r e t u r n s  w i l l  d e c l i n e  
b e c a u s e  m a r g i n a l  e x p e c t e d  p r o f i t s  a r e  now n e g a t i v e  -  t h a t  i s ,  j i  c o r r e s p o n d s  t o  
t h e  p e a k  o f  t h e  l o c u s .
As p o i n t s  b e y o n d  (3 i n v o l v e  g r e a t e r  r i s k s  and  l o w e r  e x p e c t e d  r e t u r n s ,  and  
p o i n t s  b e f o r e  cd i n v o l v e  l o w e r  e x p e c t e d  r e t u r n s  b u t  n o  Le ss  r i s k ,  a p r o f i t  
m a x i m i s i n g  r i s k  a v e r s e  c o m p a n y  w i l l  n e v e r  c h o o s e  a r i s k - r e t u r n  c o m b i n a t i o n  
o u t s i d e  t h e  s e g m e n t  o f  t h e  o p p o r t u n i t y  l o c u s  b e t w e e n o c  an d  . G i v e n  t h a t  
r i s k s  a r e  d i r e c t L y  p r o p o r t i o n a l  t o  c a p a c i t y ,  t h e  s l o p e  o f  t h i s  s e g m e n t
r e f l e c t s  t h e  s i z e  o f  t h e  e x p e c t e d  m a r g i n a l  c a p a c i t y  n e t  p r o f i t s .  T he  l e s s  
s e n s i t i v e  m a r g i n a l  p r o f i t s  a r e  t o  c a p a c i t y  t h e n  t h e  f l a t t e r  w i l l  b© t h e  
o p p o r t u n i t y  l o c u s .  T h e  c o m p a n y ’ s o p t i m u m  p o s i t i o n  w i L l  he  t h e  a t t a i n a b l e  
r i s k - r e t u r n  c o m b i n a t i o n  t h a t  m a x i m i s e s  c o r p o r a t e  u t i l i t y ;  t h a t  i s ,  w h e r e  t h e  
i n d i f f e r e n c e  c u r v e  i s  j u s t  t a n g e n t i a l  t o  t h e  o p p o r t u n i t y  l o c u s  ( p o i n t  $ m  
d i a g r a m  L 4 ) .  C l e a r l y  t h e  c o n s e q u e n c e s  o f  r i s k  f o r  N o r t h  Sea c a p a c i t y  may  be 
m e a s u r e d  by  t h e  d i s t a n c e  f r o m  ft , w h i c h  w o u l d  be t h e  p o i n t  r e a c h e d  e i t h e r  by  
a r i s k  n e u t r a l  c o m p a n y  ( h o r i z o n t a l ,  i n d i f f e r e n c e  c u r v e )  o r  b y  a r i s k - a v e r s e  
c o m p a n y  f a c i n g  f a i r  i n s u r a n c e  p o s s i b i l i t i e s  ( h o r i z o n t a l  o p p o r t u n i t y  l o c u s  
t h r o u g h  ) .
3 . 7 . 4  M a r g i n a l  C a p a c i t y  C o s t s  an d  M o n o p s o n y
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C a p i t a l  e q u i p m e n t  n e e d e d  t o  d e v e l o p  o f f s h o r e  f i e l d s  i s  p r o d u c e d  b y  a 
s p e c i a l i s t  s e g m e n t  o f  t h e  c o n s t r u c t i o n  i n d u s t r y  a n d  i s  s i g n i f i c a n t l y  
d i f f e r e n t  f o r  i t  t o  be c o n s i d e r e d  as  a s e p a r a t e  m a r k e t  w i t h  no  c l o s e  s u b s t i t u t e  
m  s u p p l y  o r  d e m a n d .  On t h e  s u p p l y  s i d e  t h i s  i s  o f  no  g r e a t  i m p o r t a n c e  
b e c a u s e  t h e r e  a r e  n u m e r o u s  c o n s t r u c t o r s  m  s e v e r a l  c o u n t r i e s  who t e n d e r  
o f f e r s  an d  c o m p e t i t i o n  i s  r i t e .  We h a v e  a l r e a d y  c o n s i d e r e d  t h e  o l i g o p o l i s t i c  
n a t u r e  o i  o f f s h o r e  p r o d u c e r s  a n a  as  i t  i s  t h e s e  p r o d u c e r s  who de m an d  c a p i t a l  
e q u i p m e n t ,  t h e  deman d  s i d e  o i  t h e  m a r k e t  i s  r a t h e r  m o r e  m o n o p s o m s t i c .
W h e r e  a m o n o p s o n y  e x i s t s ,  t h e  m a r g i n a l  c o s t  o i  a d d i t i o n a l  c a p a c i t y  i s  n o  
l o n g e r  t h e  m a r g i n a l  b u y i n g  c o s t  t o  t h e  f i r m .  H i g h e r  c o s t s  p a i d  o n  m a r g i n a l  
u n i t s  w i n  t e n d  t o  r a i s e  t h e  c o s t s  o t  m t r a m a r g i n a i  u n i t s .  L e s s  c a p a c i t y  
w i l l  be i n s t a l l e d  m  r e s p o n s e  t o  p r o f i t  m a x i m i s a t i o n .  D i a g r a m  i 6  g i v e s  t h e  
g e o m e t r i c  i n t e r p r e t a t i o n .  O v e r  t i m e ,  i n c r e a s e d  c o m p e t i t i o n  w i l l  n e g a t e  
t h i s  p h e n o m e n o n .
I t  i s  w o r t h  n o t i n g  t h a t  w h i l e  t h i s  m o n o p s o m s t i c  c o s t i n g  may  o c c u r  f o r  an
i n d i v i d u a l  f i e l d ,  i t  i s  l e s s  n k e L y  t o  be p r o m i n e n t  w h e n  t h e  N o r t h  Sea  i s
a g g r e g a t e d .  I n  a g g r e g a t e  t e r m s ,  t h e  o l i g o p o l y  w o u l d  t e n d  t o  d i f f e r e n t i a t e  
f i e l d s  a n d  a c t  as  a c o s t  d i s c r i m i n a t i n g  m o n o p s o n i s t .  H i g h e r  c o s t s  o n
m a r g i n a l  u n i t s  w o u l d  n o  l o n g e r  r a i s e  c o s t s  o n  m t r a m a r g i n a i  u n i t s .
3 . 7 . 5  M a r g i n a l  C a p a c i t y  C o s t s  an d  U n e m p l o y e d  F a c t o r s
E m p l o y i n g  r e s o u r c e s  t o  b u i l d  o f f s h o r e  c a p i t a l  e q u i p m e n t  a n d  t o  i n s t a l l  t h e  
e q u i p m e n t  m i g h t  c o s t  a c o m p a n y  m o r e  t h a n  i s  n e c e s s a r y  t o  i n d u c e  t h e  r e s o u r c e  
aw ay  f r o m  i t s  n e x t  b e s t  a l t e r n a t i v e  u s e .  I f  t h i s  i s  t h e  c a s e  t h e n  l e s s  N o r t h  
Sea  a c t i v i t y  w o u l d  be l i k e l y  c o m p a r e d  t o  a s i t u a t i o n  w h e r e  t h e  c o s t s  t o  t h e  
c o m p a n y  r e f l e c t  t h e  v a l u e  o f  t h e  c r o w d e d  o u t  a c t i v i t y .  S u c h  c o n d i t i o n s  a r e
l i k e l y  i f  t h e  r e s o u r c e s  w o u l d  o t h e r w i s e  r e m a i n  i d l e .  T h i s  a r g u m e n t  i s  n o t  
a p p r o p r i a t e  f o r  t h e  h i g h l y  s k i l l e d  r e s o u r c e s  u s e d  t o  o p e r a t e  t h e  c a p i t a l  
e q u i p m e n t ,  s i n c e  t h e s e  r e s o u r c e s  a r e  r e a d i l y  e m p l o y a b l e ,  s o  t h a t  t h e  c o s t s  t o  
t h e  c o m p a n y  a c c u r a t e l y  r e f l e c t  t h e i r  n e x t  m o s t  v a l u a b l e  u s e .
C o n v e r s e l y ,  t h e r e  may  be  d e t r i m e n t a l  c o n s e q u e n c e s  t o  t h e  e n v i r o n m e n t  o f  
p r o d u c i n g  o r  c o n s u m i n g  N o r t h  Se a  r e s o u r c e s  t h a t  a r e  n o t  c o n s i d e r e d  b y  a 
c o m p a n y .  F o r  e x a m p l e ,  o f f s h o r e  o i l  s p i l l a g e s  may  da m ag e  b e a c h e s  a n d  o i l  
b u r n i n g  p o w e r  s t a t i o n s  d o  n o t  b e n e f i t  t h e  L a n d s c a p e .  I f  an  o i l  c o m p a n y  
c o n s i d e r e d  t h e s e  c o s t s  t h e n  l e s s  N o r t h  Sea a c t i v i t y  w o u L d  be l i k e l y .  S u c h  
e n v i r o n m e n t a l  e x t e r n a l i t i e s ,  h o w e v e r ,  a r e  n o t  i m p o r t a n t  t o  t h i s  c h a p t e r  and  
t h e i r  c o n s e q u e n c e s  a r e  n o t  e x p l o r e d  f u r t h e r .  E x t e r n a l i t i e s  i n  p r o d u c t i o n  
a r e  i i k o i y  t o  be o f  a s m a l l e r  m a g n i t u d e  t h a n  t l i e  c o s t s  o f  
i d l e  r e s o u r c e s ,  an d  m  a n y  c a s e  a r e  t o  a l a r g e  e x t e n t  i n t e r n a l i s e d .  
E x t e r n a l i t i e s  m  c o n s u m p t i o n  a r e  n o t  u n i q u e  t o  N o r t h  Se a  r e s o u r c e s  b u t  a r e  
a p r o b l e m  o f  a l l  e n e r g y  s o u r c e s  a n d  a r e  h e n c e  o u t s i d e  t h e  r e a l m s  o f  t h i s  
t h e s i s  ( 2 5 ) .
3 . 7 . 6  M a r g i n a l  B e n e f i t s  an d  t h e  Mnc r o e c o n o m y
By a s i m i l a r  l i n e  o f  r e a s o n i n g ,  i f  t h e r e  a r e  b e n e f i t s  t o  be g a i n e d  f r o m  
o f f s h o r e  p r o d u c t i o n  t h a t  a c c r u e  t o  o t h e r s  a s i d e  f r o m  t h e  p r o d u c e r s ,  t h e n  
l e s s  N o r t h  Se a  a c t i v i t y  w o u l d  be l i k e l y  t h a n  i f  t h e s e  b e n e f i c i a l  e x t e r n a l i t i e s  
w e r e  i n t e r n a l i s e d .  A l t e r n a t i v e l y ,  i f  o f f s h o r e  p r o d u c t i o n  c r e a t e s  p r o b l e m s  f o r  
t h e  o n s h o r e  e c o n o m y  t h e n  t h e s e  p r o b l e m s  w o u l d  be an e x t e r n a l  c o s t  w h i c h  
i f  b o r n e  b y  t h e  p r o d u c e r s  w o u l d  r e d u c e  N o r t h  Sea  a c t i v i t y .  T h e  m a r g i n a l  
b e n e f i t  a n d  t h e  m a r g i n a l  c a p a c i t y  c o s t  s c h e d u l e s  w o u l d  a l t e r  i f  c o m p a n i e s  
r e s p o n d e d  t o  t h e s e  e x t e r n a l i t i e s ,  h o w e v e r ,  t h e  d i r e c t i o n  ( l e t  a L o n e  t h e  
m a g n i t u d e )  o f  t h e  c h a n g e  i s  as  i n c o n c l u s i v e  a s  t h e  d e b a t e  o n  t h e  
m a c r o e c o n o m i c  e f f e c t s  o f  N o r t h  Se a  o ± L  ( 2 6 ) .
I n t e r t e m p o r a l l y , e x t e r n a l  e f f e c t s  m ay  n o t  be  u n i f o r m .  One e x t e r n a l  c o s t  o f t e n  
d i s c u s s e d  ( 2 7 )  i s  t h e  c o s t  o f  c h a n g i n g  t h e  o n L a n d  e c o n o m y  i n  r e s p o n s e  t o  t h e  
v a l u e  a d d e d  i n  o f f s h o r e  a c t i v i t y .  T h e  d e g r e e  o f  c h a n g e ,  a n d  h e n c e  t h e  c o s t s ,  
w i l l  t e n d  t o  i n c r e a s e  as  t h e  d e p l e t i o n  p r o f i L e  i s  m o r e  p e a k e d .  I f  s u c h  c o s t s  
a c c r u e d  t o  o f f s h o r e  p r o d u c e r s  t h o y  w o u l d  o p t  f o r  a f l a t t e r  d e p l e t i o n  p r o f i l e  
t h a n  t h e y  m i g h t  o t h e r w i s e  c h o o s e .
3 . 7 . 7  U n i t i s a t i o n
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So f a r  we h a v e  d i s c u s s e d  t h e  d e v e l o p m e n t  and  o u t p u t  d e c i s i o n - m a k i n g  p r o c e d u r e  
a s  i f  e a c h  o i l  o r  g a s  b e a r i n g  t r a c t  w o u l d  be m a n a g e d  b y  a s i n g l e  c o m p a n y  o r  a
-  74 -
s i n g l e  c o n s o r t i u m  r e p r e s e n t i n g  a g r o u p  o f  c o o r d i n a t e d  c o m p a n i e s .  C l e a r l y ,  i f  
t h e  f i e l d  i s  l o c a t e d  m  an a r e a  h e l d  by  o n e  l i c e n c e  t h e n  t h i s  c o n d i t i o n  i s  
j u s t i f i e d .  I f  t h e  f i e L d  i s  i n  an  a r e a  b e l o n g i n g  t o  s e v e r a l  l i c e n s e e s  t h e n  :
t h e  c o n d i t i o n  r e q u i r e s  t h a t  t h e  l i c e n s e e s  a g r e e  t o  c o o r d i n a t e  p l a n s  a n d  t o  
d e v e l o p  t h e  f i e l d  as  a s i n g l e  u n i t .  T h i s  u n i t i s a t i o n  w i  L L be p o s s i b l e  s o  l o n g  
as  n e g o t i a t i o n ,  b a r g a i n i n g  a n d  e n f o r c e m e n t  c o s t s  a r ©  n o t  e x c e s s i v e .  I f  
u n i t i s a t i o n  w e r e  n o t  t o  o c c u r ,  t h e n  i n d i v i d u a l  l i c e n s e e s  w o u l d  n o t  be 
g u a r a n t e e d  t h e  b e n e f i t s  f r o m  d e l a y i n g  p r o d u c t i o n  an d  a f a s t e r  r a t e  o f  d e p l e t i o n  
w o u l d  o c c u r .  M a r g i n a l  o p e r a t i n g  p r o f i t s  w o u l d  bo c o n s t r a i n e d  t o  l e v e l s  o b t a m a b i  
i m m e d i a t e l y ,  an d  t h e  i n c e n t i v e s  t o  i n s t a l l  c a p a c i t y  w o u l d  be d a m p e n e d .  N o t  
o n L y  w o u l d  t h e  r a t e  o f  d e p l e t i o n  be m o r e  r a p i d  b u t  f e w e r  r e s e r v e s  w o u l d  be  
c o m m e r c i a l l y  r e c o v e r a b l e .  H o w e v e r ,  a l a c k  o f  u n i t i s a t i o n  a g r e e m e n t s  w o u l d  
be  r a t h e r  u n l i k e l y ,  e s p e c i a l l y  g i v e n  t h e  o l i g o p o l i s t i c  i n d u s t r i a l  s t r u c t u r e  
w h i c h  t e n d s  t o  l o w e r  t h e  b a r g a i n i n g  a n d  n e g o t i a t i o n  c o s t s .
3 . 7 . 8  C o r p o r a t i o n  T a x  a n d  t h e  N o r m a l  R e t u r n  t o  C a p i t a l  ( 2 8 )  .
C o r p o r a t i o n  T a x  ( C T )  w o u l d  p r e s u m a b l y  a p p l y  t o  N o r t h  Se a  c o m p a n i e s  i n  a 
s i t u a t i o n  o f  " n o  p o l i c y " .  I t  i s  a t a x  o n  t h e  e x c e s s  o f  r e v e n u e s  o v e r  h i s t o r i c  
c o s t s  w h i c h ,  s i n c e  c o m p a n i e s  a r e  i n t e r e s t e d  i n  p o s t - t a x  p r o f i t s ,  m i g h t  
a f f e c t  d e v e l o p m e n t  a n d  d e p l e t i o n  d e c i s i o n s .  I n d e e d ,  o n L y  u n d e r  r a t h e r  r a r e  
c i r c u m s t a n c e s  m i g h t  CT be a n e u t r a l  t a x .  T h e  i m p a c t  o f  CT  may  be i d e n t i f i e d  
by  c o n s i d e r i n g  t h e  CT a s s e s s a b l e  p r o f i t  b a s e ;  i l '  t h e  CT b a s e  i s  i d e n t i c a l  t o  
c o m p a n y  p u r e  p r o f i t s  t h e n  t h e  t a x  w i l l  be  n e u t r a l ,  I n  t h e  m a r g i n ,  p o s t - t a x  
p r o f i t s  w i l l  be  z e r o  w h e n  p r e - t a x  p r o f i t s  a r e  z e r o  an d  m a x i m i s i n g  p o s t - t a x  
p r o f i t s  w o u l d  t h e n  y i e l d  i d e n t i c a l  d e c i s i o n s  t o  m a x i m i s i n g  p r e - t a x  p r o f i t s .
C o n s i d e r  t h e  m a r g i n a l  o p e r a t i n g  p r o f i t s  w h i c h  d i c t a t e  d e p l e t i o n  d e c i s i o n s .
I n  t h e  a b s e n c e  o f  r i s k ,  t h e s e  w i l l  be i d e n t i c a l  t o  t h e  m a r g i n a l  CT b a s e  as  
v i e w e d  by  t h e  c o m p a n y .  M o r e o v e r ,  s i n c e  CT w o u l d  o n l y  be  p a y a b l e  o n c e  p r o f i t s  
a r e  p o s i t i v e ,  i t  i s  a p p r o p r i a t e  t o  d i s c o u n t  t h e m  a t  t h e  c o m p a n y 1s o p p o r t u n i t y  
c o s t  o t  c a p i t a l .  W i t h  a s i n g l e  t a x  r a t e ,  p o s t - t a x  p r o f i t s  w i l l  be a f i x e d  
p r o p o r t i o n  o f  p r e - t a x  v a l u e s .  So l o n g  as  t h e  t a x  r a t e  i s  c o n s t a n t  o v e r  t i m e  
t h e  p r o p o r t i o n  w i l l  be u n c h a n g i n g .  A l t h o u g h  p o s t - t a x  m a r g i n a l  o p e r a t i n g  
p r o f i t s  w i l l  be  l o w e r  t h a n  p r e - t a x  p r o f i t s ,  f o r  a g i v e n  c a p a c i t y ,  t h e  p o s t - t a x  
p r o f i t  m a x i m i s i n g  o u t p u t  p r o f i l e  w i l l  be u n a f f e c t e d .
M a r g i n a l  b e n e f i t s  f r o m  i n c r e a s e d  c a p a c i t y  w o u l d  he s i m i l a r l y  r e d u c e d  b y  C T .
As c a p i t a l  e q u i p m e n t  c o s t s  a r e  d e d u c t i b l e  m  c o m p u t i n g  CT  a s s e s s a b l e  p r o f i t s ,  
t h e  e f f e c t i v e  m a r g i n a l  c o s t  o f  a d d i t i o n a l  c a p a c i t y  w o u l d  be r e d u c e d  t o  t h e
e x t e n t  t h a t  t h e  c o m p a n y  i s  p a y i n g  o r  w i l l  p a y  C T .  I n  t h e  c a s e  o f  a c o m p a n y
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w i t h  o t h e r  p r o f i t a b l e  a c t i v i t i e s  an d  w i t h  c u r r e n t  CT t a x  l i a b i l i t y ,  t h e  
m a r g i n a l  c o s t s  w o u l d  be  r e d u c e d  a s  c u r r e n t  CT  w o u l d  n o  l o n g e r  be  p a y a b L e .
W i t h  a c o n s t a n t  s i n g l e  t a x  r a t e ,  t h e  r e d u c t i o n  m  m a r g i n a l  c o s t s  w o u l d  
j u s t  m a t c h  t h e  f a i l  m  m a r g i n a l  b e n e f i t s .
N o t  a n  c o m p a n i e s  w o u l d  h a v e  c u r r e n t  CT  t a x  l i a b i l i t y .  I f  t h i s  f i e l d  w e r e  
a c o m p a n y ' s  s o l e  a s s e t ,  t h e n  i t  w o u l d  o n l y  h a v e  CT a s s e s s a b l e  p r o f i t s  i n  
t h e  l a t e r  p e r i o d  wh en  t h e  f i e l d  i s  o n s t r e a m .  E f f e c t i v e  m a r g i n a l  c a p a c i t y  
c o s t s  w o u l d  t h e n  be r e d u c e d  b y  t h e  e x t e n t  t h a t  l a t e r  CT  c o u l d  be c a n c e l  J e d .  
A l t h o u g h  a l l  c a p i t a l  e x p e n s e s  a r e  d e d u c t i b l e  f r o m  C T ,  t h e  d e l a y  b e t w e e n  
c a p i t a l  e x p e n s e  a n d  t a x  r e b a t e  r e p r e s e n t s  a n  a d d i t i o n a l  c o s t  t o  t h e  c o m p a n y  
w h i c h  i s  n o t  a l l o w e d  f o r  m  C T  l e g i s l a t i o n .  CT  o n l y  a l l o w s  f o r  h i s t o r i c  
c o s t s  t o  be d e d u c t e d .  E f f e c t i v e  m a r g i n a l  c o s t s  w o u l d  be  r e d u c e d  p o s t - t a x ,  
b u t  n o t  as  much  a s  t h e  r e d u c t i o n  i f  CT  w e r e  r e b a t e d  i m m e d i a t e l y  o r  as  t h e  
r e d u c t i o n  m  m a r g i n a l  b e n e f i t s .  T h e  L o n g e r  t h e  d e l a y ,  t h e  g r e a t e r  t h e  
r e a l  o p p o r t u n i t y  c o s t  o f  c a p i t a l  an d  t h e  f a s t e r  i s  t h e  r a t e  o f  i n f l a t i o n ,  t h e n  
t h e  s m a l l e r  w i l l  be  t h e  r e d u c t i o n  i n  e f f e c t i v e  m a r g i n a l  c a p a c i t y  c o s t s .
I n  t h e s e  c i r c u m s t a n c e s ,  CT  i s  n o  l o n g e r  n e u t r a l  and  w i l l ,  t e n d  t o  r e d u c e  
c a p a c i t y  an d  L o w e r  r e c o v e r a b l e  r e s e r v e s .  T h e  d o t t e d  l i n e  m  d i a g r a m  1 / 
d e m o n s t r a t e s  t h i s  e f f e c t .
3 . 7 . 9  C o r p o r n t i o n T a x  an d  R i s k - B e a r l n g
F i n a n c i a l  r i s k - b e a r i n g  i m p L i e s  t h a t  r i s k - a v e r s e  c o m p a n i e s  m u s t  be  r e w a r d e d  
f o r  h o l d i n g  t i s k s  by  r e c e i p t  o f  p r o f i t s .  CT  c a n n o t  d i s c r i m i n a t e  b e t w e e n  
r i s k  p r o f i t s  a n d  p u r e  p r o f i t s ,  a n d  w i l l  t a x  b o t h .  As r i s k  p r o f i t s  a f f e c t  
d e c i s i o n  m a k i n g ,  CT  may  t e n d  n o t  t o  be a n e u t r a l  t a x  -  b o t h  t h e  d e p l e t i o n  a n d  
t h e  c a p a c i t y  d e c i s i o n s  m i g h t  be  a f f e c t e d .  CT a l s o  c h a n g e s  t h e  r i s k s ,  n o t  
o n l y  r e d u c i n g  p o s s i b l e  g a i n s  b u t  a l s o  r e d u c i n g  p o s s i b L e  l o s s e s .
R i s k s  m  t h e  d e p l e t i o n  c h o i c e  w e r e  c o n s i d e r e d  i n  s e c t i o n  3 . 7 . 3  w h e r e  we 
f o u n d  t h a t  r i s k i n e s s  t e n d s  t o  s p e e d  u p  t h e  r a t e  o f  d e p l e t i o n .  CT  s c a l e s  
down  t h e  m a r g i n a l  o p e r a t i n g  p r o f i t s  now an d  a l l  u n c e r t a i n  l a t e r  o u t c o m e s .
I f  t h e  p r o f i t  m a x i m i s i n g  r a t e  o f  d e p l e t i o n  i s  u n c h a n g e d  c o m p a r e d  t o  p r e - t a x ,  
t h e  d i f f e r e n c e  b e t w e e n  e x p e c t e d  d i s c o u n t e d  m a r g i n a l  o p e r a t i n g  p r o f i t s  l a t e r  
an d  m a r g i n a l  o p e r n t i n g  p r o f i t s  now w i l l  be  s c a l e d  do wn  by  a s i m i l a r  p r o p o r t i o n .  
O p t i m a l  c o r p o r a t e  d e c i s i o n s  w i n  be r e f l e c t e d  w h en  t h e  d i f f e r e n c e  i s  j u s t  
e q u a l  t o  t h e  r i s k  p r e m i u m .  H e n c e ,  i f  t h e  r i s k  p r e m i u m  n e c e s s a r y  t o  i n d u c e  
c o m p a n i e s  t o  b e a r  r i s k s  i s  r e d u c e d  b y  t h e  same p r o p o r t i o n  t h e n  t h i s  o u t p u t  
p r o f i l e  w i l l  r e p r e s e n t  t h e  c o m p a n y ' s  o p t i m a l  c h o i c e  a n d  C T  w i l l  h a v e  made no  
i m p a c t  v i a  i t s  e f f e c t  o n  r i s k s .  I f ,  h o w e v e r ,  t h e  n e c e s s a r y  r i s k  p r e m i u m  i s  
s c a l e d  d o w n  b y  a d i f f e r e n t  p r o p o r t i o n ,  t h e n  CT  w i l l  n o t  be  n e u t r a l  m  i t s
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e f f e c t  o n  t h e  r i s k s  i n  d e p l e t i o n  d e c i s i o n s .  D i a g r a m  18 o u t l i n e s  t h i s  
p r i n c i p l e .  AD w i l l  be  48% ( i 0 0 %  l e s s  t h e  CT  r a t e  o f  52%)  o f  t h e  p r e - t a x  
r i s k  p r e m i u m .  I f  t h e  n e c e s s a r y  r i s k  p r e m i u m  i s  r e d u c e d  by  48% t h e n  no  
a d j u s t m e n t  t o  t h e  d e p l e t i o n  c h o i c e  i s  w a r r a n t e d .  I i  t h e  r e q u i r e d  r i s k  
p r e m i u m  t a i l s  b y  p r o p o r t i o n a t e l y  m o r e  ( l e s s )  t h a n  t h e  f a l l  i n  p o s s i b l e  
o p e r a t i n g  p r o f i t s  t h e n  t h e  m o r e  r a p i d  d e p l e t i o n  r e s p o n s e  t o  r i s k s  w i n  
be  n e g a t e d  ( r e i n f o r c e d )  a n d  o u t p u t  w i l l  be  d e l a y e d  ( b r o u g h t  f o r w a r d )  
b e c a u s e  o f  C T .  C a p a c i t y  d e c i s i o n s  m i g h t  a l s o  be a f f e c t e d  by  a t a x  o n  r i s k  
p r o f i t s  f o r  s i m i l a r  r e a s o n s .  I f  t h e  r e q u i r e d  r i s k  p r e m i u m  f a l l s  by  
p r o p o r t i o n a t e l y  m o r e  ( l e s s )  t h a n  t h e  f a i l  i n  r i s k y  m a r g i n a l  b e n e f i t s  t h e n  
c a p a c i t y  w i l l  a p p e a r  m o r e  ( l e s s )  a t t r a c t i v e  an d  m o r e ( L e s s )  N o r t h  Se a  a c t i v i t y  
w i l l  be  I i k e i y .
I n  t h e  n s k - r e t u r n  r e p r e s e n t a t i o n  o f  c a p a c i t y  d e c i s i o n s ,  t h e  e f f e c t  o f  CT  
i s  t o  s h i f t  t h e  o p p o r t u n i t y  L o c u s  t o w a r d s  t h e  o r i g i n .  I f  t h e  p r e - t a x  
o p t i m a l  c h o i c e  w e r e  p o i n t  A m  d i a g r a m  1 9 ,  p o s t - t a x  t h i s  w o u l d  a p p e a r  as  
p o i n t  A ' ,  w h e r e  A '  i s  o n  t h e  r a y  d r a w n  b e t w e e n  A a n d  t h e  o r i g i n  s u c h  t h a t  
A A 1 / t )  A i s  t h e  t a x  r a t e .  T h e  s l o p e  o f  t h e  o p p o r t u n i t y  l o c u s  a t  A '  i s  t h e  
same a s  t h e  s l o p e  a t  A .  T h e  s l o p e  o f  t h e  i n d i f f e r e n c e  c u r v e  a t  A '  i s  
u n l i k e l y  t o  be t h e  same a s  t h a t  a t  A.  I f  i t  i s  f l a t t e r  t h e n  t h i s  w i l l  
i n d i c a t e  a d e c r e a s e d  a v e r s i t y  t o  r i s k  a n d  a d e s i r e  t o  t a k e  o n  m o r e  r i s k y  
o p e r a t i o n s ,  t h a t  i s ,  t o  d e l a y  o u t p u t  o r  t o  e x p a n d  N o r t h  Se a  c a p a c i t y .  
C o n v e r s e l y  i f  t h e  i n d i f f e r e n c e  c u r v e  i s  s t e e p e r ,  t h e  r e q u i r e d  r i s k  p r e m i u m  
w i l l  h a v e  i n c r e a s e d  p r o p o r t i o n a t e l y  t o  t h e  s i z e  o f  t h e  e x p e c t e d  r e t u r n s ,  
an d  g r e a t e r  r i s k  a v e r s i t y  w i l l  e n c o u r a g e  e a r l y  p r o d u c t i o n  an d  r e d u c e  
i n v e s t m e n t  m  r i s k y  N o r t h  Se a  r e s e r v e s .
C l e a r l y ,  o n l y  i f  t h e  s L o p e  o f  t h e  i n d i f f e r e n c e  c u r v e  a t  A* i s  i d e n t i c a l ,  t o  t h e
s l o p e  a t  A w i l l  t h e  r e q u i r e d  r i s k  p r e m i u m  be j u s t  s a t i s f i e d  an d  CT  w i l l  be
n e u t r a l .  R e q u i r e d  r i s k  p r e m i a  may  b e  f o u n d  by  e x t r a p o l a t i n g  t h e  t a n g e n t  
f r o m  an i n d i f f e r e n c e  c u r v e  t o  t h e  v e r t i c a l  a x i s .  I n  t h e  m a r g i n ,  t h e  e x p e c t e d  
y i e l d  may t h e n  be  s e p a r a t e d  i n t o  t w o  c o m p o n e n t s  -  t h e  r i s k  p r e m i u m  (BC i n  
d i a g r a m  19 )  a n d  t h e  r i s k l e s s  m a r g i n a l  e q u i v a l e n t  ( O B ) .  CT  w i l l  move  t h e  
g r o s s  o f  t a x  n s k - r e t u r n  b u n d l e  ( C D )  a l o n g  o A  t o  A* w h e r e  t h e  b u n d l e  
r e p r e s e n t s  ( C ' D ' )  n e t  o f  t a x .  I f  t h e  r e q u i r e d  r i s k  p r e m i u m  i s  B ' C '
( A ‘ B ‘ i s  p a r a l l e l  t o  AB)  t h e n  t h e  c o m p a n y  w i l l  n o t  s e e k  t o  a d j u s t  i t s
p o r t f o l i o  o f  r i s k y  N o r t h  Se a  a s s e t s .
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Two p o s s i b l y  c o n f l i c t i n g  a s s e r t i o n s  c a n  be  made a b o u t  t h e  s l o p e  o f  t h e  
m d i l i e r e n c e  c u r v e  a t  A '  r e l a t i v e  t o  t h e  s l o p e  a t  A .  F i r s t ,  s i n c e  A '  
i s  s o u t h w e s t  o f  A ,  t h e  mov e  f r o m  A t o  A '  may  p a r t l y  be a mov e  a r o u n d  o n e  
i n d i f f e r e n c e  c u r v e .  H e n c e ,  t h e  s l o p e  o f  t h e  i n d i f f e r e n c e  c u r v e  w i l l  t e n d  t o  
be  f l a t t e r  a n d  t h e  c o m p a n y  w i L i  t e n d  t o  r e q u i r e  a s m a l l e r  r i s k  p r e m i u m .
I f  u t i l i t y  i s  h e l d  c o n s t a n t ,  t h e n  as  e x p o s u r e  t o  r i s k  i s  r e d u c e d  t h e  
e q u i v a l e n t  m a r g i n a l  c e r t a i n  r e t u r n  n e e d e d  t o  c o m p e n s a t e  f o r  r i s k  w i l l  f a l l .
T h i s  w o u l d  be  r e p r e s e n t e d  b y  a s o u t h w e s t e r l y  m o v e m e n t  a l o n g  an  i n d i f f e r e n c e  
c u r v e .  S e c o n d ,  s i n c e  A '  l i e s  i n s i d e  t h e  o p p o r t u n i t y  l o c u s  i n v o l v i n g  A, 
u t i l i t y  i s  l i k e l y  t o  be  r e d u c e d .  T h a t  i s ,  t h e  mov e  w i l l  be  t o  a l o w e r  
i n d i f f e r e n c e  c u r v e .  Common o b s e r v a t i o n  s u g g e s t s  t h a t  l o w e r  i n c o m e  c o m p a n i e s  
w i l l  r e q u i r e  m o r e  c o m p e n s a t i o n  f o r  e x p o s u r e  t o  an a d d i t i o n a l  u n i t  o f  r i s k ,  
t h a t  i s ,  l o w e r  i n d i f f e r e n c e  c u r v e s  w i l l  be  s t e e p e r .  T h e  u l t i m a t e  o u t c o m e  
w i l l  d e p e n d  o n  w h i c h  o f  t h e s e  t w o  e f f e c t s  d o m i n a t e s ;  w h i l e  t h e  f o r m e r  e f f e c t  
w i l l  a l w a y s  t e n d  t o  e n c o u r a g e  a d d i t i o n a l  r i s k - t a k i n g  t h e  l a t t e r  e f f e c t  i s  
a m b i g u o u s  an d  may e n c o u r a g e ,  a l t h o u g h  i t  see ms  m o r e  l i k e l y  t o  d i s c o u r a g e ,  
r i  s k - t a k i n g .
I n  g e n e r a l ,  t h e  o u t c o m e  w i l l  be r e l a t e d  t o  t h e  s h a p e  o f  t h e  o p p o r t u n i t y  l o c u s .  
I f  t h e  l o c u s  i s  v e r y  f l a t  t h e n  t h e  e f f e c t  o f  CT may  be  t o  move  f r o m  A t o  A ' 
i n  d i a g r a m  2 0 ,  w h e r e  t h e  f o r m e r  e f f e c t  i s  l i k e l y  t o  d o m i n a t e  and t h e  c o m p a n y  
w i l l  r e a d j u s t  i t s  p o r t f o l i o  t o  i n c r e a s e  i t s  N o r t h  S e a  i n v e s t m e n t  u n t i l  A "
i s  r e a c h e d .  A l t e r n a t i v e l y ,  i f  t h e  l o c u s  i s  s t e e p  and  t a n  t h e n  CT  may
i n v o l v e  t h e  mov e  f r o m  B t o  B '  an d  c o m p a n y  r e a d j u s t m e n t  i s  L i k e l y  t o  be 
d o m i n a t e d  b y  t h e  s e c o n d  a s s e r t i o n  w i t h  l e s s  r i s k y  N o r t h  Se a  i n v e s t m e n t
p u r s u e d  a t  a p o i n t  s u c h  a s  B " . T h i s  may h e l p  u s  t o  r e a c h  a c o n c l u s i o n  on
t h e  l i k e l y  c o n s e q u e n c e  o f  N o r t h  Se a  p r o j e c t s  b e i n g  s u b j e c t  t o  C T .  F l a t  
o p p o r t u n i t y  l o c i  w i l l  t e n d  t o  be  a s s o c i a t e d  w i t h  p r o j e c t s  w h e r e  m a r g i n a l  
c a p a c i t y  p r o f i t s  d e c l i n e  s L o w l y  w i t h  t h e  v o l u m e  o f  r e c o v e r a b l e  r e s e r v e s  o r  
w h e r e  f o r  g i v e n  m a r g i n a l  c a p a c i t y  p r o f i t s  m a r g i n a l  c a p a c i t y  c o s t s  r i s e  
s l o w l y .  S i n c e  n e i t h e r  o f  t h e s e  c h a r a c t e r i s t i c s  i s  p r o m i n e n t  i n  t h e  
d e v e l o p m e n t  s t a g e  o f  N o r t h  Sea  f i e l d s ,  CT  i s  L i k e l y  t o  o p e r a t e  as  a 
d i s i n c e n t i v e  t o  N o r t h  S e a  i n v e s t m e n t .  H o w e v e r ,  as  t h e  r i s k - r e t u r n  
o p p o r t u n i t i e s  i n v o l v e d  m  t h e  d e p l e t i o n  c h o i c e  w i i L  t e n d  t o  e x h i b i t  
t h e s e  f e a t u r e s ,  t h e  r i s k i e r  o u t c o m e  w i L L  be  e n c o u r a g e d  a n d  d e p l e t i o n  w i L 1 
be d e I a y e d .
So f a r  we h a v e  d i s c u s s e d  CT as  i f  i t  r e d u c e s  p r o f i t s  and  l o s s e s
s y m m e t r i c a l l y ,  t h a t  i s ,  a s s u m i n g  t h e  c o m p a n y  c a n  f u l l y  o f f s e t  CT  L o s s e s  a g a i n s t  
CT  p r o f i t s  e a r n e d  e l s e w h e r e  t o  r e d u c e  CT p a y m e n t s  e l s e w h e r e .  T h i s  i s  l i k e l y  
-  n o t e  t h a t ,  f i r s t ,  we a r e  c o n s i d e r i n g  t h e  m a r g i n a l  p r o f i t  o r  l o s s  w h e r e
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m t r a m a r g i n a i  u n i t s  w i 1 L g e n e r a t e  p o s i t i v e  CT  p r o f i t s ,  a n d  s e c o n d ,  m o s t  
N o r t h  Sea c o m p a n i e s  h a v e  o t h e r  CT p a y i n g  b u s i n e s s e s  o u t s i d e  t h e  N o r t h S e a  
-  b u t  n o t  g u a r a n t e e d .  I n  p a r t i c u l a r ,  t h e  s e a l ©  o f  o f f s h o r e  f i n a n c e s  an d  
t h e  v o l a t i l i t y  o f  t n e  e c o n o m i c  c l i m a t e  a r o u n d  N o r t h  Sea  p r o j e c t s  b o t h  
t e n d  t o  mak e  a c o m p a n y ’ s N o r t h  Sea  a s s e t s  d o m i n a t e  i t s  p o r t f o l i o  a n d  i m p l y ,  
r e s p e c t i v e l y ,  t h a t  t h e  CT  p r o f i t s  o n  n o n - N o r t h  S e a  o p e r a t i o n s  a r e  r e l a t i v e l y  
s m a l l  an d  t h a t ,  m t r a m a r g i n a i  u n i t s  may  n o t  be u n e x p o s e d  t o  m a k i n g  a l o s s .  
H e n c e ,  CT w i l l  be  a t a x  o n  p r o f i t s  w i t h  no  o f f s e t t i n g  t a x  s u b s i d y  a v a i l a b l e  
o n  l o s s e s .
W i t h o u t  f u l l  t a x  o f f s e t ,  t h e  r i s k i n e s s  o f  a N o r t h  Sea v e n t u r e  w i l l  n o t  be 
a l t e r e d  by  i m p o s i n g  CT  ( s i n c e  we c o n s i d e r  r i s k s  t o  be m e a s u r e d  by  t h e  
e x p o s u r e  t o  p o s s i b l e  l o s s e s )  a l t h o u g h  t h e  e x p e c t e d  r e t u r n  w i l l  d e c l i n e .
T h e  e i l ' e c t  o f  CT w i  1 1 be  t o  l o w e r  t h e  s i o p e  o f  t h e  o p p o r t u n i t y  l o c u s  r e l a t i v e  
t o  t h e  s i o p e  w i t h  l u l l  t a x  o l f s e t ,  b e c a u s e  f o r  a f i x e d  i n c r e a s e  m  t h e  
e x p e c t e d  r e t u r n  g r e a t e r  a d d i t i o n a l  r i s k s  m u s t  be b o r n e ;  and  t h e  p o s i t i o n  o f  
t h e  o p p o r t u n i t y  l o c u s  w i l l  bo L o w e r  s i n c e  f o r  g i v e n  r i s k s  t h e  e x p e c t e d  
r e t u r n  w i n  n o t  be  so  l a v o u r a b i e  ( d i a g r a m  2 l ) .  I t  i s  w o r t h  n o t i n g  t h a t  t h e  
p e a k  01 t h e  l o c u s  w i n  be  a s s o c i a t e d  w i t h  l e s s  N o r t h  Sea c a p a c i t y .  P r e - t a x  
and  p o s t - t a x  c o m p a r i s o n s  c a n n o t  be  made  w i t h o u t  a i u r t h e r  q u a i l u c a t i o n  -  
t o r  s i m p l i c i t y ,  we may  a s s u m e  r i s k  i s  s o l e l y  r e l a t e d  t o  t h e  s i z e  o f  t h e  
l o s s  an d  h e n c e  e a c h  p o s t - C T  p o s i t i o n  w i l l  a p p e a r  v e r t i c a l l y  b e n e a t h  t h e  
p r e - C T  p o s i t i o n .  F l a t t e n i n g  t h e  o p p o r t u n i t y  l o c u s  w i n  make  c o m p a n i e s  m o r e  
r e l u c t a n t  t o  i n v e s t  m  r i s k y  N o r t h  Se a  p r o j e c t s .  CT  w i l l  t e n d  t o  a c t  a s  a 
d e t e r r e n t  t o  i n s t a l l i n g  c a p a c i t y  an d  w i l l  t e n d  t o  e n c o u r a g e  e a r l y  d e p l e t i o n .  
( W h i l e  t h e  d i s i n c e n t i v e  c o m p a r e d  t o  f u l L y  o f f s e t a b i e  CT  i s  u n a m b i g u i o u s , 
t h e r e  s t i l l  r e m a i n s  some a m b i g u i t y  m  t h e  u l t i m a t e  o u t c o m e  c o m p a r e d  t o  
p r e - C T  -  t h e  p o s s i b i l i t y  o f  e n c o u r a g i n g  r i s k - t a k i n g  i s ,  h o w e v e r ,  e v e n  
m o r e  r e m o t e ) .
3 . 7 . 1 0  T h e  S o u r c e  a n d  D i s t r i b u t i o n  o f  E c o n o m i c  R e n t
So f a r  we h a v e  c o n s i d e r e d  t h e  m a r g i n a l  i n c e n t i v e s  t h a t  d i c t a t e  c o m m e r c i a l  
d e c i s i o n - m a k i n g ,  b u t  no w we t u r n  t o  c o n s i d e r  t h e  t o t a l  c o s t s  and  b e n e f i t s  
t h a t  d e s c r i b e  t h e  s o u r c e  o f  e c o n o m i c  r e n t .  T he  a n a l y s i s  o f  t h e  p r e v i o u s  
s e c t i o n s  i n d i c a t e d  t h a t  o i l  p r o d u c e r s  m i g h t  f a c e  h i g h l y  e L a s  t i c  deman d  
c u r v e s  a L t h o u g h  o v e r a l l  d e m a n d  may  be i n e l a s t i c .  P r o f i t  m a x i m i s a t i o n  w o u l d
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r e s u l t  i n  t h e  c a p a c i t y  c h o i c e  A*  an d  an  o u t p u t  p r o f i l e  q *  ; q *  i n  d i a g r a i n  22 
C o m p a n i e s  w o u l d  b e L i e v e  t h e y  f a c e d  t h e  e l a s t i c  m a r g i n a l  r e v e n u e  c u r v e s  
MR* a n d  MR* -  d e s p i t e  t h e  t r u e  de m an d  c u r v e s  an d  -  and  t h e i r  m a r g i n a l  
b e n e f i t  l i n e  w o u l d  a p p e a r  as  M B * .  T he  s l o p e  o l  MB* d e r i v e s  l ' r o m  th©  s l o p e s  
o f  MC^ an d  MC^,  t h ©  m a r g i n a l  o p e r a t i n g  c o s t s .  O v e r a l l  m a r g i n a l  b e n e f i t s  
w o u L d  be DD w h e r e  t h e  s l o p e  d e r i v e s  n o t  o n l y  f r o m  t h e  s l o p e s  o f  MC^ an d  MC^ 
b u t  a l s o  f r o m  t h e  s L o p e s  o f  a n d  D . S i n c e  w i t h  a l l  f a c t o r s  v a r i a b l e  
t h e r e  a r e  z e r o  f i x e d  i t e m s ,  t h e  a r e a  u n d e r  a m a r g i n a l  c u r v e  w i L L  r e p r e s e n t  
t h e  t o t a l .  H e n c e  t h e  t r i a n g l e  Obc  w i l l  s i g n i f y  t o t a l  e c o n o m i c  r e n t  f r o m  
c a p a c i t y  A*  w i t h  t h e  b r e a k d o w n  o f  0 ac  i n  p r o d u c e r  s u r p l u s  a n d  abc m  
c o n s u m e r  s u r p l u s .
Gas  p r o d u c e r s  w o u l d  c h o o s e  c a p a c i t y  A+ an d  an  o u t p u t  p r o f i l e  o f  q-j- ; q £ . 
T h e i r  m a r g i n a l  b e n e f i t  l i n e  w o u l d  r e f l e c t  t h e  s l o p e  o f  MR+, s u c h  as  
MB+ g i v i n g  p r o d u c e r  s u r p l u s  Oce  a n d  a c o n s u m e r  s u r p l u s  o f  c d e .
F o r  b o t h  g a s  an d  o i l  p r o d u c e r s  a t  l e a s t  a p a r t ,  an d  p e r h a p s  a l l ,  o f  t h e  
p r o d u c e r  s u r p l u s  w i l l  h a v e  t o  be p a i d  t o  t h e  l i c e n s e r  m  o r d e r  t o  s e c u r e  
t h e  t r a c t s .  T h e s e  sums  u n d e r l i e  t h e  de m an d  c u r v e s  i n  s e c t i o n  3 , 4  a n d  3 . 5
3 . 8  Resume
P r o g r e s s  t h r o u g h  t h i s  d e s c r i p t i o n  o f  t h e  N o r t h  Se a  w i t h o u t  g o v e r n m e n t  p o l i c y  
h a s  n e c e s s a r i l y  b e e n  s l o w  m  o r d e r  t o  be c o m p r e h e n s i v e .  A s h o r t  r e c a p i t u l a t i o n  
o f  t h e  p e r t i n e n t  f i n d i n g s  i s  no w  n e c e s s a r y .  I n  t h e  m a r k e t  f o r  l i c e n c e s  we n o t e d  
t h a t  t e c h n i c a l l y  e f f i c i e n t  c o m p a n i e s  w o u l d  t e n d  t o  s e c u r e  L i c e n c e s  ( s e c t i o n  
3 . 5 , 4 )  b u t  a r g u e d  t h a t  t h e  p a c e  o f  L i c e n s i n g  m i g h t  be d o m i n a t e d  b y  p r e s s u r e s  
f o r  a r a p i d  r a t e  o f  i s s u e .  On t h e  o n e  h a n d ,  g o v e r n m e n t  n e e d s  and  a s y m m e t r i c  
i n f o r m a t i o n  w o u l d  e n c o u r a g e  t h e  l i c e n s e r  t o  i s s u e  t r a c t s  s o o n e r  r a t h e r  t h a n  
l a t e r  ( s e c t i o n s  3 . 4 . 2  a n d  3 . 4 . 3 ) .  On t h e  o t h e r  h a n d ,  a l t h o u g h  t h e  l i c e n s e e s  
may  p a r t i a l l y  o f f s e t  t h i s  p r e s s u r e  i f  c o l l u s i v e  b e h a v i o u r  p e r s i s t s  ( s e c t i o n  
3 . 5 . 2 ) ,  w i t h  t h e  s c r a m b L e  f o r  u p s t r e a m  a c r e a g e  i n  t h ©  1 9 6 0 s  a n d  1 9 7 0 s  t h e  
i n d u s t r y  w o u l d  h a v e  w e l c o m e d  e a r l y  L i c e n s i n g  ( s e c t i o n  3 . 5 . 5 ) .  E x p L o r a t i o n  
a c t i v i t y  m  t h e  a b s e n c e  o f  p o l i c y  w o u l d  t e n d  t o  be d i s c o u r a g e d  b e c a u s e  o f  t h e  
c r o w d i n g  o u t  e f f e c t ,  p a r t i c u l a r l y  m  t h e  i n i t i a l  y e a r s  o f  t h e  i n d u s t r y  wh en  
e x p l o r a t i o n  g e n e r a t e s  p u b l i c  g o o d  t y p e  i n f o r m a t i o n  ( s e c t i o n s  3 , 6 . 2  an d  3 . 6 . 3 ) .  
O n c e  f i e l d s  a r e  d i s c o v e r e d ,  r e c o v e r a b l e  r e s e r v e s  w i l L  t e n d  n o t  t o  be a s  g r e a t  
a s  t h e y  w o u l d  be w i t h o u t  r i s k s  ( s e c t i o n  3 . 7 . 3 ) ,  w i t h o u t  o l i g o p o l y  c h a r a c t e r i s t i c  
m  o r d e r i n g  e q u i p m e n t  ( s e c t i o n  3 , 7 . 4 ) ,  w i t h o u t  o n s h o r e  u n e m p l o y m e n t  an d  
a b o v e  o p p o r t u n i t y  c o s t  p r i c i n g  o f  l a b o u r  ( s e c t i o n  3 . 7 , 5 ) , , a n d  i i
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B e c a u s e  o f  t h e  f i n a n c i a l  r i s k s  a n d  C T ,  t h e  r e s e r v e s  w h i c h  a r e  r e c o v e r e d  w i t i  
t e n d  t o  he  d e p l e t e d  f a s t e r  ( s e c t i o n  3 . 7 . 9 ) ,  a l t h o u g h  t h e  m o n o p o l i s e d  
p r o d u c t i o n  o f  g a s  r e s e r v e s  w i  jl i s l o w  t h e  d e p l e t i o n  r a t e  ( s e c t i o n  3 . 7 . 2 ) ,
F i n a l l y ,  i f  t h e  p r o d u c e r s  w e r e  r e s p o n s i v e  t o  t h e  m a c r o e c o n o m i c  d y n a m i c s  o f  
N o r t h  Sea  a c t i v i t y ,  t h e  d e p l e t i o n  p r o f i l e  m i g h t  n o t  be  so  p e a k e d  ( s e c t i o n  3 . 7 . 6 ) .
4 .  C r i t e r i a  f o r  P o l i c y  A s s e s s m e n t
G i v e n  t h e  b e h a v i o u r  d e s c r i b e d  a b o v e ,  we w i s h  t o  a s c e r t a i n  t h e  d i r e c t i o n s  m  
w h i c h  t h e  i n d u s t r y  s h o u l d  mov e  i f  t h e  o u t c o m e  i s  t o  be  i m p r o v e d .  T h i s  w i l l  
i d e n t i f y  t h e  o b j e c t i v e s  f o r  p o l i c y ,  w h i c h  may  t h e n  be  c o n t r a s t e d  w i t h  t h e  
i n t e n t i o n s  f o r  g o v e r n m e n t  N o r t h  Se a  p o l i c y  t h a t  h a v e  b e e n  d e c l a r e d .
4 . 1  T r a n s a c t i o n  C o s t l e s s  D i r e c t i o n s  f o r  I m p r o v e m e n t
N o r t h  S e a  p r o j e c t s  w e r e  e x e m p t  f r o m  CT ( s e c t i o n s  3 . 7 . 8  a n d  3 . 7 . 9 ) .
We s e e k  t o  e s t a b l i s h  t h e  t r a n s a c t i o n  c o s t l e s s  d i r e c t i o n  t o  make  a P a r e t o  
i m p r o v e m e n t ,  t h a t  i s ,  t h e  d i r e c t i o n  t h a t  w o u l d  he t a k e n  m  t h e  a b s e n c e  o f  
t r a n s a c t i o n  c o s t s  t o  l e a v e  n o - o n e  w o r s e  o f f  w h i l e  some a r e  b e t t e r  o f f  ( 2 9 ) .
F o r  e x a m p l e ,  t h i s  m i g h t  i n d i c a t e  t h a t  m o r e  e x p l o r a t i o n  a c t i v i t y  i s  n e e d e d .
I f  g o v e r n m e n t  p o l i c y  i n t e n t i o n s  d i f f e r  f r o m  t h e s e  d i r e c t i o n s  t h e n  p o l i c y  i s  
u n l i k e l y  t o  i m p r o v e  t h e  o u t c o m e ,  I f  p o l i c y  i n t e n t i o n s  m a t c h  t h e s e  d i r e c t i o n s  
t h e n  an a n a l y s i s  o f  t h e  e f f e c t s  o f  t h e  i n s t r u m e n t s  u s e d  t o  a c h i e v e  t h e  
i n t e n t i o n s  w i l l  i n d i c a t e  w h e t h e r  an  i m p r o v e m e n t  i s  l i k e l y  o r  n o t .  A t  t h e  
s t a g e  o f  a s s e s s i n g  p o l i c y  i n s t r u m e n t s  we w i l l  b e  c o n c e r n e d  a b o u t  t h e  c o n s t r a i n t s  
i m p o s e d  o n  t h e  r a n g e  o f  p o s s i b l e  o u t c o m e s  by  t r a n s a c t i o n  c o s t s  an d  a b o u t  t h e  
n a t u r e  o f  t h e  t r a n s a c t i o n  c o s t s  w h i c h  m i g h t  s u g g e s t  some d i v e r g e n c e  b e t w e e n  
e x  a n t e  an d  e x  p o s t  e f f i c i e n c y .  F o r  e x a m p l e ,  we may  be c o n c e r n e d  a b o u t  ho w  
a d d i t i o n a l  e x p l o r a t i o n  i s  t o  be e n c o u r a g e d  an d  i f  i t  h a s  o t h e r  c o n s e q u e n c e s .
I n  t i n s  s e c t i o n ,  t h o u g h ,  we may  i g n o r e  t h e  c o n s t r a i n t s  a n d  t h e  n a t u r e  o f  
t h e  t r a n s a c t i o n  c o s t s .  I n s t e a d ,  we c o n c e n t r a t e  o n  d e t e r m i n i n g  t h ©  d i r e c t i o n s  
t h a t  n e c e s s a r i l y  m u s t  be  p u r s u e d  i f  P a r e t o  i m p r o v e m e n t s  a r e  t o  be r e a l i s e d .
I f  we f i n d  o t h e r  d i r e c t i o n s  a r e  p u r s u e d  m  p r a c t i c e ,  t h e n  p o l i c y  may  r e p r e s e n t  
a P a r e t o  d e t e r i o r a t i o n  ( a l l  w o r s e  o f f )  o r ,  m o r e  l i k e l y ,  a d i s t r i b u t i o n a l  
m e a s u r e .  T h i s  a n a l y s i s  w i l l  i n d i c a t e  t h e  a r e a s  w h e r e  t r a n s a c t i o n  c o s t s  a r e  
m o s t  s i g n i f i c a n t .
4 . 2  T r a d i t i o n a l  C o n c e p t s  o l  W e L f a r e  A n a l y s i s
When c o m m e n t i n g  o n  t h e  e c o n o m i c  a c t i v i t y  d e s c r i b e d  i n  s e c t i o n  3 ,  o u r  
t r a n s a c t i o n  c o s t l e s s  a n a l y s i s  may  be  b a s e d  a r o u n d  t h e  c o n c e p t s  i n v o k e d  
m  t r a d i t i o n a l  w e l f a r e  e c o n o m i c s  -  n a m e l y ,  t h e  t r a d i t i o n a l  c o n c e p t s  o f
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e f f i c i e n c y  an d  o f  d i s t r i b u t i o n .  B o t h  t h e s e  c o n c e p t s  h a v e  u n u s u a l  d i m e n s i o n s  
w he n  a p p l i e d  t o  an  e x t r a c t i v e  i n d u s t r y  s u c h  as  N o r t h  Se a  o i l  an d  g a s  
p r o d u c t i o n .
4 . 2 . 1  D i m e n s i o n s  t o  E f f i c i e n c y
C o n c e r n  f o r  e f f i c i e n c y  r e l a t e s  t o  a c o n c e r n  o v e r  t h e  t o t a l  r e s o u r c e s  
u s e d  m  t h e  o i l  i n d u s t r y .  T h e  e x t e n t  o f  N o r t h  S ea  a c t i v i t y  s h o u l d  n o t  bo  so 
g r e a t  as  t o  c r o w d  o u t  a c t i v i t i e s  o i  a h i g h e r  s o c i a l  v a l u e ,  n o r  s h o u l d  
i n s u f f i c i e n t  i u n d s ,  t u n e  a n d  e x p e r t i s e  be  d e v o t e d  t o  d e v e l o p i n g  o i l f i e l d s .  
S i m i l a r l y ,  an  e f f i c i e n t  m i x  o f  f a c t o r  i n p u t s  s h o u L d  be u s e d  i n  o f i s h o r e  
p r o j e c t s .  I n  t h e  m a r g i n ,  t h e  s e a r c h  f o r ,  an d  t h e  d e v e l o p m e n t  o f ,  o i l f i e l d s  
s h o u l d  i n v o l v e  r e s o u r c e  c o s t s  t h a t  a r e  j u s t  m a t c h e d  b y  t h e  b e n e f i t s  t o  t h e  
s o c i e t y  f r o m  an  a d d i t i o n a l  e x p l o r a t i o n  w e l l  o r  f r o m  an a d d i t i o n a l  b a r r e l  
o f  r e c o v e r a b l e  o i l  ( 3 0 ) .  T h i s  i s  t h e  t r a d i t i o n a l  i n t e r p r e t a t i o n  o f  
e f f i c i e n c y  l ' a m i i a r  t o  a l l  a p p l i e d  e c o n o m i s t s  and  w h i c h  we l a b e l  " o v e r a l l  
e m c  l e n c y "  .
A L e s s  i a m i i i a r  d i m e n s i o n  t o  e i f i c i e n c y ,  b u t  o f  g r e a t  i m p o r t a n c e  t o  e x t r a c t i v e  
i n d u s t r i e s ,  r e l a t e s  t o  t h e  t i m e  d i m e n s i o n  o f  d e p l e t i o n .  T h e  c o n c e r n  i s  
t h a t  t h e  d e p l e t i o n  o f  a r e s e r v e  b a s e  w i l l  o c c u r  n e i t h e r  t o o  q u i c k l y  n o r  t o o  
s L o w l y . One e l e m e n t  o f  t n e  o p p o r t u n i t y  c o s t s  01 p r o d u c i n g  a b a r r e l  o f  o i l  
no w  i s  t h a t  t h i s  b a r r e l  c a n n o t  be p r o d u c e d  a t  a l a t e r  d a t e ,  an d  so  t h a t  a n y  
b e n e f i t  w h i c h  m i g h t  a r i s e  l a t e r  w i n  be  f o r e g o n e .  I n  t h e  m a r g i n ,  t h e  b e n e f i t  
x o r e g o n e  s h o u l d  be  m a t c h e d  b y  t h e  b e n e f i t  r e a l i s e d  n o w .  O t h e r w i s e ,  an  i n c r e a s e  
t o  t o t a l  n e t  b e n e f i t s  w o u l d  be p o s s i b L e  b y  r e d i s t r i b u t i n g  t h e  t i m e  p r o f i l e  o f  
p r o d u c t i o n .  T h i s  d i m e n s i o n  o f  e f f i c i e n c y  i s  l a b e l i e d  " t i m e  e f f i c i e n c y ” .
G i v e n  t h e  t w o  t y p e s  o f  e f f i c i e n c y ,  we c o u l d  c o n s t r u c t  a 3 x  3 g r i d  s h o w i n g  
t h e  p o s s i b L e  c o m b i n a t i o n s  o f  i n e f f i c i e n c y .  O n L y  t h e  c e n t r a l . b o x  i s  t r u l y  
e f f i c i e n t .  O u r  w h e r e a b o u t s  w i t h i n  t h i s  g r i d  w i l l  i n d i c a t e  t h e  n a t u r e  o f  
t h e  p r o b l e m  a n d  t h e  k i n d  o f  p o l i c y  r e s p o n s e  t h a t  w i l l  be  l i k e l y  t o  r e m e d y  
a n y  p r o b l e m .  F o r  e x a m p L e ,  t h e  p o L i c y  r e s p o n s e  t o  a t o o  r a p i d  r a t e  o f  d e p l e t i o n  
c a n n o t  be made i n d e p e n d e n t l y  o f  an  i n e f f i c i e n c y  m  t h e  o v e r a l l  l e v e l  o f  
a c t i v i t y .  I f  t h e  o v e r a l l  r a t e  o f  a c t i v i t y  i s  t o o  l i t t l e  t h e n  we w i l l  w i s h  
t o  e n c o u r a g e  f u t u r e  a c t i v i t y ,  b u t  i f  i t  i s  t o o  g r e a t  we w i l l  w i s h  t o  m o d e r a t e  
p r e s e n t  d e p l e t i o n .
I n  a N o r t h  Sea  c o n t e x t ,  b o t h  t y p e s  o f  e f f i c i e n c y  w i n  be r e l o v e n t  m  e a c h  o f  
t h e  t h r e e  s t a g e s  o f  a c t i v i t y ;  l i c e n s i n g ,  e x p l o r a t i o n  a n d  d e v e l o p m e n t .
-  82  -
T r a n s a c t i o n  c o s t l e s s  w e L f a r e  e c o n o m i c s  m a i n t a i n s  a d i c h o t o m y  b e t w e e n  
e c o n o m i c  e f f i c i e n c y  a n d  d i s t r i b u t i o n .  T h e  p r o b l e m  o f  d i s t r i b u t i o n  i s  
a n a l y s e d  o n c e  t h e  e c o n o m y  i s  e f f i c i e n t  -  e f f i c i e n c y  e n s u r e s  t h e  sum t o  
be  d i s t r i b u t e d  i s  m a x i m i s e d .  C o n v e n t i o n a l  w e l f a r e  e c o n o m i c s  d i c t a t e s  t h a t  
t h e  d i s t r i b u t i o n a l  i s s u e s  m a y ,  b y  a n d  l a r g e ,  be  s e t t l e d  i n d e p e n d e n t l y  
o f  t h e  s e a r c h  t o  r e m o v e  i n e f f i c i e n c i e s  ( f o r  e x a m p l e ,  b y  l u m p  sum i n c o m e  
t r a n s f e r s ) .  E v e n  i n  c o n v e n t i o n a l  w e l f a r e  e c o n o m i c s ,  t h o u g h ,  t h e r e  i s  o n e  a r e a  
w h e r e  t h i s  d i c h o t o m y  i s  r a t h e r  u n c l e a r .  I n  a w o r l d  o f  u n c e r t a i n t y ,  
u n a n t i c i p a t e d  g a m s  a n d  l o s s e s  a r i s e  a n d  t h e  q u e s t i o n  o f  who s h o u l d  r e c e i v e  
t h e  g a m s  o r  s u f f e r  t h e  l o s s e s  may  be  p a r t l y  a m a t t e r  o f  e f f i c i e n c y  a n d  p a r t l y  
a m a t t e r  o f  d i s t r i b u t i o n .  I f  t h e  g a i n s  o r  l o s s e s  w e r e  t r u l y  u n a n t i c i p a t e d  
t h e n  t h e  d i s t r i b u t i o n  o f  t h e s e  sums  w o u l d  n o t  a f f e c t  e c o n o m i c  d e c i s i o n s  and  
t h e  d i s t r i b u t i o n  w o u l d  b e a r  n o  c o n s e q u e n c e s  f o r  e f f i c i e n c y .  I f  t h e  g a i n s  
o r  l o s s e s  w e r e  e v e n  r e m o t e l y  a n t i c i p a t e d  t h e n  t h e y  s h o u l d  bo v i e w e d  
a s  a r e w a r d  o r  a p e n a l t y  t o  b e a r i n g  r i s k .  A l t e r i n g  t h e  d i s t r i b u t i o n  
w i n  t h e n  a f f e c t  t h e  e a g e r n e s s  t o  h o L d  r i s k s  and  w i l l  a l t e r  e c o n o m i c  
d e c i s i o n s .
A l t h o u g h  i t  i s  u n c l e a r  w h e t h e r  t h e  d r a m a t i c  o i l  p r i c e  r i s e s  o f  t h e  1 9 7 0 s  
an d  1 9 8 0 s  w e r e  a n t i c i p a t e d  o r  w e r e  t o t a L l y  u n e x p e c t e d ,  a n d  h e n c e  w h e t h e r  
t h e  g a i n s  e a r n e d  o n  N o r t h  Se a  f i e l d s  s h o u l d  be  a s s e s s e d  w i t h  e f f i c i e n c y  
o r  d i s t r i b u t i o n a l  c r i t e r i a  i n  t h e  t r a n s a c t i o n  c o s t l e s s  a n a l y s i s ,  i t  i s  
c l e a r  t h a t  m o s t  o f  t h e  f i e l d s  w h o s e  d e v e l o p m e n t  was  u n d e r w a y  b y  t h e  e a r l y  
1 9 7 0 s  h a v e  e x p e c t e d  p r o f i t s  t h a t  a r e  muc h  l a r g e r  t h a n  c o m m o n l y  f o r e c a s t  
a t  t h e  t i m e  o f  e a c h  f i e l d ' s  d e v e l o p m e n t  d e c i s i o n .  T h i s  a s p e c t  o f  d i s t r i b u t i o n  
i s  L a b e l l e d  " w i n d f a l l  d i s t r i b u t i o n "  i n  o u r  s e a r c h  f o r  p o l i c y  t a r g e t s .
A n o t h e r  d i m e n s i o n  t o  o u r  a s s e s s m e n t ,  a d i m e n s i o n  w h i c h  i s  r a t h e r  u n u s u a l  
i n  n o n - e x t r a c t i v e  i n d u s t r i e s ,  c o n c e r n s  t h e  d i s t r i b u t i o n  o f  t h e  p r o f i t s  o v e r  
a n d  a b o v e  t h e  p r o f i t s  n e c e s s a r y  t o  I n d u c e  p r o d u c t i o n .  I n  n o n - e x t r a c t i v e  
i n d u s t r i e s ,  c o m p e t i t i v e  f o r c e s  ( e i t h e r  n a t u r a l l y  o r  a r t i f i c i a l l y  g e n e r a t e d )  
w i l l  t e n d  t o  e n s u r e  t h a t  e c o n o m i c  r e n t  d o e s  n o t  p e r s i s t  x n  t h e  l o n g  r u n .
I f  e c o n o m i c  r e n t  i s  e a r n e d  o t h e r  p r o d u c e r s  w i l l  be a t t r a c t e d  i n t o  t h e  i n d u s t r y ,  
r e p r o d u c i n g  t h e  p r o d u c t i o n  p r o c e s s ,  t h u s  r a i s i n g  a v e r a g e  c o s t s  b y  b i d d i n g  u p  
i n p u t  c o s t s  a n d / o r  l o w e r i n g  p r i c e s  m  o r d e r  t o  s e l l  t h e  i n c r e a s e d  s u p p l y ,  an d  
h e n c e  e r o d i n g  e c o n o m i c  r e n t .  I n t r a m a r g i n a l  p r o j e c t s  w i l l  o n l y  e a r n  r e n t  
w h i l e  t h e  s y s t e m  m o v e s  t o w a r d s  L o n g - r u n  e q u i l i b r i u m .  I n  t h e  N o r t h  Sea 
e x t r a c t i o n  i n d u s t r y ,  t h o u g h ,  e c o n o m i c  r e n t  o n  i n t r a m a r g i n a l  p r o j e c t s  w i l l  
p e r s i s t  i n  t h e  L o r i g - r u n .  T h i s  r e n t  i s  s i m i l a r  t o  R i c a r d o ' s  c o n c e p t  o f  t h e
4 . 2 . 2  O b j e c t  f o r  D i s t r i b u t i o n
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s u r p l u s  v a l u e  o f  l a n d  ( 3 1 ) .  I n t r n m a r g i n a I  f i e l d s  may  e a r n  e c o n o m i c  r e n t  
b u t  o t h e r  f i r m s  w i l l  n o t  be a b l e  t o  r e p r o d u c e  o i l f i e l d s .  N o t  o n l y  i s  e a c h  
o i l  b e a r i n g  t r a c t  a u n i q u e  a s s e t  b u t  t h e  o v e r a l l  s u p p l y  o f  t r a c t s  ( 3 2 )  
c a n n o t  be a u g m e n t e d .  M o r e o v e r ,  as  a n y  d i f f e r e n t  u s e  f o r  e a c h  t r a c t  w o u l d  
y i e l d  a n e g l i g i b l e  v a l u e ,  a r e n t  w i l l  be  a v a i l a b l e .  By  d e f i n i t i o n ,  t h e  
d i s t r i b u t i o n  o f  t h i s  r e n t  w i l l  n o t  a f f e c t  e c o n o m i c  e f f i c i e n c y  a n d  c a n  
o n l y  be  i n t r o d u c e d  as  a t a r g e t  f o r  p o l i c y  u n d e r  n o r m a t i v e  c r i t e r i a .
5 .  D i r e c t i o n s  f o r  P o l i c y
5 . 1  J u s t i f i a b l e  I n t e n t i o n s  f o r  P o l i c y
G i v e n  t h e s e  c r i t e r i a  f o r  a s s e s s m e n t ,  how  a d e q u a t e  w o u l d  be t h e  r e s o u r c e  
a l l o c a t i o n  an d  t h e  d i s t r i b u t i o n  o f  b e n e f i t s  i n  t h e  a b s e n c e  o f  p o l i c y ?
A t  t h i s  s t a g e ,  t h e  i n t e n t i o n  i s  o n l y  t o  l o o k  f o r  p o l i c y  t a r g e t s . S e c t i o n  3 
d e s c r i b e d  t h e  " n o  p o L i c y "  o u t c o m e ,  an d  by  d r a w i n g  o u t  t h e  d i f f e r e n c e  b e t w e e n  
t h i s  o u t c o m e  an d  t h e  t r a n s a c t i o n  c o s t l e s s  o u t c o m e ,  p o l i c y  t a r g e t s  w i l l  
e m e r g e .  T h e s e  t a r g e t s  a r e  s u m m a r i s e d  m  T a b l e  1 .
5 . 1 . 1  E f  f i c  t e n c y
I n  an e n v i r o n m e n t  o f  s m o o t h l y  o p e r a t i n g  m a r k e t s ,  g o v e r n m e n t  p r e s s u r e  
w o u l d  be e x e r c i s e d  t h r o u g h  n o r m a l  de m an d  and  s u p p l y  c h a n n e l s  an d  w o u l d  
n o t  i n f l u e n c e  t h e  l i c e n s e r ' s  b e h a v i o u r  a s  i t  m i g h t  i n  t h e  a b s e n c e  o f  
p o l i c y .  A g o v e r n m e n t  c o m m i t m e n t  t o  r e s i s t  t e m p t a t i o n s  t o  d i r e c t  t h e  
l i c e n s e r  w o u l d  t h e r e f o r e  be  d e s i r a b l e .  I n d e e d ,  t h e  g o v e r n m e n t ' s  i n t e n t i o n  
s h o u l d  be c o n t r a r y  t o  g o v e r n m e n t  i n t e r e s t s  a n d  s h o u l d  a t t e m p t  t o  r e d u c e  
t h e  p a c e  o f  l i c e n s i n g .  W i t h  a f u l l  s e t  o f  p e r f e c t  m a r k e t s  t h e  r i s k s  
a s s o c i a t e d  w i t h  a s y m m e t r i c  i n f o r m a t i o n  w o u l d  be e l i m i n a t e d  ( o r  f u l l y  
i n s u r e d ) .  T h e  l i c e n s e r  w o u l d  no  l o n g e r  s e e k  t o  a v o i d  t h e s e  r i s k s  by  
i n c r e a s i n g  t h e  p a c e  o f  l i c e n s i n g .  S i m i l a r l y ,  w i t h  a f u l l  s e t  o f  p e r f e c t  
m a r k e t s ,  t h e r e  w o u l d  n o t  h a v e  b e e n  s u c h  a s c r a m b l e  f o r  a c c e s s  t o  o i l  
s u p p l i e s  f r o m  t h e  N o r t h  S e a ;  i n s t e a d  t h e  f a c t o r s  o f  p r o d u c t i o n  w o u l d  h a v e  
m o v e d  i n t o  o t h e r  e m p l o y m e n t s .  I n  t h e  " n o  p o l i c y "  o u t c o m e ,  h o w e v e r ,  t h e s e  
m a r k e t s  w i l l  n o t  e x i s t ,  t h e  p a c e  o f  l i c e n s i n g  w i l l  be  t o o  r a p i d  an d  a 
r e s o u r c e  a l l o c a t i o n ,  w h i c h  i n  a t r a n s a c t i o n  c o s t l e s s  w o r l d  w o u l d  a p p e a r  
i n e f f i c i e n t ,  r e s u l t s .  An i n t e n t i o n  t o  r e d u c e  t h e  p a c e  o f  l i c e n s i n g  
s h o u l d  be w e l c o m e d  as  a p o s s i b l e  m e t h o d  t o  i m p r o v e  t h e  r e s o u r c e  a l l o c a t i o n .
-  84 -
TABLE 1.: C h a r a c t e r i s t i c s  a n d  C r i t i c i s m s  o f  t h e  "N o  P o l i c y "  O u t c o m e
c o m p a r e d  t o  a T r a n s a c t i o n  C o s t  L e s s  W o r l d
Licensing ( a )  t o o  f a s t
( b )  m o s t  e f f i c i e n t  f i r m s  r e c e i v e  L i c e n c e s
E x p  L o r a t i o n ( c )  t o o  l i t t l e
( d )  t o o  s Lo w
D e v e l o p m e n t ( e )  t o o  H t t L e
( f )  t o o  s l o w
P r o d u c  t i o n ( g )  g a s  t o o  s l o w
( h )  g a s  t o o  l i t t l e
( 1 ) o i l  p l a t e a u  t o o  s h o r t  
( j )  o i l  t o o  l i t t l e
E c o n o m i c  R e n t ( k )  s m a l l  s c o p e  t o  i n c r e a s e  l i c e n s e r ' s  s h a r e  f r o m  
g a s  f i e l d s
( L )  s m a l l  s c o p e  t o  i n c r e a s e  l i c e n s e r ' s  s h a r e  f r o m  
o i l  f i e l d s
W m d f a l L  P r o f i t s / L o s s e s  (m )  f r o m  g a s  f i e l d s  a c c r u e  t o  c o m p a n i e s  e x c l u s i v e l y
( n )  f r o m  o n  f i e l d s  a c c r u e  t o  c o m p a n i e s  e x c l u s i v e l y
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E x p l o r a t i o n  i n e f f i c i e n c i e s ,  a p p a r e n t  i n  a t r a n s a c t i o n  c o s t l e s s  w o r l d ,  may 
a l s o  a r i s e .  P e r f e c t  m a r k e t s  w o u l d  be a b L e  t o  a b s o r b  a n y  n e c e s s a r y  f u n d i n g  
o f  L i c e n c e  p a y m e n t s  w i t h o u t  r a i s i n g  t h e  i n t e r e s t  r a t e  ( i n  p a r t  b e c a u s e  
t h e  v a L u e  o f  t h e  a s s e t  w o u l d  be i d e n t i f i a b l e ,  t h u s  p r o v i d i n g  s u t l i c i e n t  
c o l l a t e r a l  l o r  t h e  l e n d e r  n o t  t o  f e e L  e x p o s e d  t o  d e f a u l t ,  a n d  i n  p a r t  
b e c a u s e  m a r k e t  d i v i s i b i l i t i e s  w o u l d  e n c o u r a g e  j o i n t  v e n t u r e  b i d s  an d  
j o i n t  v e n t u r e  l o a n s ,  t h u s  s c a l i n g  do w n  t h e  i m p a c t  o n  t h e  d e b t  m a r k e t ) .
I f  t h e  i n t e r e s t  r a t e  w o u l d  be  u n c h a n g e d ,  e x p l o r a t i o n  a c t i v i t y  w o u l d  n o t  
be  c r o w d e d  o u t .  C o m p a r e d  t o  t h i s  p e r f e c t  m a r k e t ,  e x p l o r a t i o n  s u r v e y i n g  
anu  d r i l l i n g  i n  t h e  a b s e n c e  o f  p o l i c y  w i n  n o t  be so  i n t e n s e  and  o v e r a l l  
e m c i e n c y  w i l l  be  i m p a i r e d .  I i  a d d i t i o n a l  r e s o u r c e s  w e r e  t a k e n  o u t  
o i  t h e i r  m a r g i n a l  u s e  an d  c o s t l e s s l y  p u t  i n t o  N o r t h  Sea  e x p L o r a t L o n ,  
t h e  n e t  v a l u e  o f  t h e  l o s t  o u t p u t  w o u l d  n o t  be as  g r e a t  a s  t h e  n e t  v a i u e  
g a m e u  i n  a d d i t i o n a l  N o r t h  Sea  d r i l l i n g .  M o r e o v e r ,  s i n c e  p e r f e c t  m a r k e t s  
p r o v i d e  m o r e  o i  p u b l i c  g o o d s  an d  L e s s  o f  p u b l i c  b a d s ,  m o r e  e x p l o r a t i o n  
i n f o r m a t i o n  w o u l d  be  f o r t h c o m i n g  e a n y  o n  and  Le ss  i n  L a t e r  y e a r s  t h a n  
i n  t h e  i m p e r f e c t  m a r k e t  i n  t h e  a b s e n c e  o f  p o L i c y .  O v e r a l l  an i n t e n t i o n  
t o  e n c o u r a g e  i n i t i a l  e x p l o r a t i o n  s h o u l d  be w e l c o m e d  -  b o t h  t h e  c r o w d i n g - o u t  
i n t e r e s t  r a t e  e f f e c t  an d  t h e  p u b l i c  g o o d  n a t u r e  o f  e x p l o r a t i o n  i m p l y  t h e  
a c t i o n s  o f  t h e  i n d u s t r y  w i l l  p r o d u c e  t o o  u t t L e  e x p l o r a t i o n .  L a t e r  t h e  
p u b l i c  g o o d  may t u r n  t o  a p u b l i c  b a d .  T h e  d i r e c t i o n  o f  t h e  p o s s i b l e  
i n e f f i c i e n c y  c a n  n o  l o n g e r  be d e r i v e d  f r o m  a. p r i o n  r e a s o n i n g  an d  an  i n t e n t i o n  
f o r  l a t e r  e x p l o r a t i o n  a c t i v i t y  c a n n o t  be j u s t i f i e d  u n a m b i g u o u s l y .
P r i v a t e  s e c t o r  d e v e l o p m e n t  a n d  p r o d u c t i o n  d e c i s i o n s  w i t h  " n o  p o l i c y "  a r e  
l i k e l y  t o  r e s u l t  m  l e s s  N o r t h  Sea  c a p a c i t y  an d  l o w e r  r e c o v e r a b l e  r e s e r v e s  
t h a n  w o u l d  r e s u L t  m  a w o r l d  o f  p e r f e c t  m a r k e t s .  W i t h  f n c t i o n i e s s  
m a r k e t s ,  s p e c i a l i s t  i n s u r a n c e  c o m p a n i e s  w o u l d  e m e r g e  t o  s h o u l d e r  f i n a n c i a l  
r i s k s ,  e x t e r n a  L i  t i e s  i n  m a r g i n a l  c o s t s  o r  m a r g i n a l  b e n e f i t s  w o uL d  be 
m t e r n a L i s e d ,  an d  c o m p e t i t i v e  f o r c e s  i n  t h e  g a s  i n d u s t r y  w o u l d  n e g a t e  a n y  
o l i g o p o l i s t i c  p r i c i n g  t e n d e n c i e s  -  f a c t o r s  w h i c h  w i l l  t e n d  t o  b r i n g
f o r t h  a d d i t i o n a l  i n v e s t m e n t .  W i t h o u t  t h i s  i n v e s t m e n t ,  t h e  o u t c o m e  
w i l l  l a c k  o v e r a l l  e f f i c i e n c y .  T h e  i n t e n t i o n  t o  e n c o u r a g e  t h e  d e v e l o p m e n t  
o f  N o r t h  Sea  r e s o u r c e s  may  be  s e e n  a s  a w a y  o f  t r a n s f e r r i n g  f a c t o r s  o f  
p r o d u c t i o n  a w ay  f r o m  Low v a l u e  a d d e d  u s e s  an d  t o w a r d s  h i g h e r  v a l u e  
a d d e d  u s e s  -  a n  i n t e n t i o n  w h i c h  s h o u l d  be w e l c o m e d .
D e p l e t i o n  p r o f i l e s  f o r  N o r t h  Se a  o i l  i n  t h e  " n o  p o l i c y "  o u t c o m e  a r e  u n l i k e l y  
t o  a p p e a r  e f f i c i e n t  w h e n  c o m p a r e d  t o  t h e  p r o f i l e s  i n  a w o r l d  o f  p e r f e c t  
m a r k e t s .  T h e  d i r e c t i o n  o f  i m p e r f e c t i o n  m  g a s  . s u p p l i e s  i s  l i k e l y  t o  be 
d i f f e r e n t  f r o m  t h a t  i n  o n  s u p p l i e s .  T h e  i n i t i a l  i s o l a t i o n  o f  t h e  g a s
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i n d u s t r y  f r o m  i n t e r n a t i o n a l  c o m p e t i t i o n  w i l l  t e n d  t o  d e l a y  g a s  s u p p l i e s .
T h i s  i s o l a t i o n ,  h o w e v e r ,  w o u l d  n o t  be p o s s i b l e  w i t h  i ' r i c t i o n l e s s  
m a r k e t s  and  h e n c e  t h e  d e l a y  w i l l  be  i n e f f i c i e n t .  R e a c t i n g  t o  r i s k s  an d  
i g n o r i n g  t h e  m a c r o e c o n o m i c  e x t e r n a l i t i e s  b o t h  t e n d  t o  e n c o u r a g e  m o r e  
r a p i d  a n d  m o r e  h i g h l y  p e a k e d  o i l  d e p l e t i o n ,  w h i c h  w o u l d  n o t  be p o s s i b l e  
i t  m a r k e t s  o p e r a t e  w i t h o u t  f r i c t i o n .  T o  o v e r c o m e  t h e s e  t i m e  i n e f f i c i e n c i e s ,  
an  i n t e n t i o n  t o  s p e e d  u p  g a s  d e p l e t i o n  and  t o  s l o w  down  o i l  d e p l e t i o n  
w o u l d  be j u s t i f i e d .  G i v e n  t h e  u n d e r s u p p l y  o f  b o t h  g a s  a n d  o i l  c a p a c i t y  
i n v e s t m e n t  ( 3 3 ) ,  t h i s  i m p l i e s  e a r l y  g a s  p r o d u c t i o n  an d  I n t e r  o i l  p r o d u c t i o n  
s h o u l d  be  e n c o u r a g e d .
5 . 1 . 2  D i s t r i b u t i o n
A p a r t  f r o m  t h e s e  i n e f f i c i e n c i e s  m  t h e  o i l  i n d u s t r y ,  p o l i c y  i n t e n t i o n s
m i g h t  a l s o  e m e r g e  f o r  d i s t r i b u t i v e  r e a s o n s .  T h e  e c o n o m i c  r e n t  f r o m
o f f s h o r e  a c t i v i t y  w i l l  be  d i s t r i b u t e d  a c c o r d i n g  t o  t h e  e x t e n t  o f
c o m p e t i t i o n  m  t h e  m a r k e t  f o r  l i c e n c e s .  A s s u m i n g  a n y  i n e f f i c i e n c i e s  i n  t h e
o v e r a l l  an d  t i m e  a l l o c a t i o n  o f  r e s o u r c e s  h a v e  b e e n  r e m e d i e d  ( 3 4 )  -  s o  t h a t  
1
r e n t  w i l L  be m a x i m i s e d  -  t h e  l i f e t i m e  r e n t  o n  e a c h  l i c e n c e  w i l l  be  t h e  
m ax im um  a m o u n t  a n y  o i l  c o m p a n y  w o u l d  be p r e p a r e d  t o  p a y  f o r  t h a t  t r a c t .
We n o t e d  t h a t  c o m p e t i t i o n  i n  t h e  o i l  i n d u s t r y  ( s e c t i o n  3 . 5 . 1 )  w i l l  mak e  t h e  
sums  c o m p a n i e s  a r c  w i l l i n g  t o  p a y  e q u a i  t o  Lho sums  t h e y  a r e  p r e p a r e d  t o  p a y .  
T h a t  i s ,  l i f e t i m e  r e n t  c a n  be r e p r e s e n t e d  by  t h e  a r e a  u n d e r  t h e  d e m an d  c u r v e  
f o r  l i c e n c e s  now p l u s  t h e  a r e a  u n d e r  t h e  deman d  c u r v e  f o r  l a t e r  l i c e n c e s .
( s e e  d i a g r a m  i ) .  I f  t h e  l i c e n s e r  a c t s  as  a p r i c e  d i s c r i m i n a t i n g  m o n o p o l i s t  
( a s  d e s c r i b e d  m  s e c t i o n  3 . 4 . 1 ) ,  t h e n  a l l  o f  t h i s  r e n t  w o u l d  go t o  t h e  
l i c e n s o r .  C o n v e r s e l y ,  i f  t h e  o i l  i n d u s t r y  i s  n o t  c o m p e t i t i v e  t h e n  t h e  
d e m an d  c u r v e s  w o u l d  be be  Low t h e  a m o u n t  t h e  p r i  v a t e  s e c t o r  i s  p r e p a r e d  t o  
p a y  a n d  t h e  r e n t  c o L i e c t e d  b y  t h e  L i c e n s e r  w a l l  be  l e s s  t h a n  a l l  o f  t h e  
r e n t  a v a i l a b l e .  T h u s ,  t h e  e x t e n t  o f  c o m p e t i t i o n  w i l l  i n f l u e n c e  t h e  l i c e n s e r :  
l i c e n s e e  s h a r e  o f  r e n t .
C l e a r l y ,  t h o s e  i n v o l v e d  i n  l i c e n s i n g  w i l l  b e n e f i t  w h i l e  t h o s e  i n v o l v e d  i n  t h e  
p r i v a t e  s e c t o r  i n d u s t r y  w i l l  l o s e  a s  t h e  l i c e n s e r ;  l i c e n s e e  r a t i o  i n c r e a s e s .
A w i d e r  p e r s p e c t i v e  w i l l  s h o w  ho w t h e s e  b e n e f i t s  o r  L o s s e s  m i g h t  bo  p a s s e d  
o n  t o  o i l  an d  g a s  c o n s u m e r s ,  t o  g e n e r a l  t a x p a y e r s  o r  t o  s h a r e h o l d e r s  o f  o i l  
and  g a s  c o m p a n i e s .  C o n s i d e r  f i r s t  t h e  L i c e n s e r ' s  r e n t  d i s p o s a l .  P r e s u m a b l y  
X - m e f f l c i e n c y  a n d  o r g a n i s a t i o n a l  s l a c k  w o u l d  e m e r g e  w i t h i n  t h e  l i c e n s i n g  
a u t h o r i t y ,  b u t  p r o b a b l y  o n  a s m a l l e r  s c a l e  t h a n  t h e  s c a l e  o f  r e n t  and  
b i g i u u c a u l  sums w o u l d  n o t  be a b s o r u e u  by  t n e  l i c e n s i n g  e n t i t y .
T h e  r e m a i n d e r  w o u l d  be  p a s s e d  o n  t o  t h e  p o l i t i c o - b u r e a u c r a t i c  e s t a b l i s h m e n t ,  
p r e s u m a b l y  i n  an  i d e n t i f i a b l e  f o r m  w i t h  i t s  d i s t r i b u t i o n  u n d e r  g o v e r n m e n t
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s u p e r v i s i o n .  W h i l e  a p o r t i o n  o f  t h e  r e n t  i s  l i k e l y  t o  be a b s o r b e d  m  t h e  
p o l i t i c a l  and  b u r e a u c r a t i c  m a c h i n e r y ,  s o  l o n g  as  i t  i s  k e p t  a s  a s e p a r a t e  
an d  i d e n t i f i e d  sum t h e n  t h e  m a j o r i t y  o f  t h e  r e n t  i s  l i k e l y  t o  p a s s  t h r o u g h  
t h e  m a c h i n e r y .  T h e  b e n e f i c i a r y  w i l l  t h e n  t e n d  t o  he t h e  g e n e r a l  t a x p a y e r .  
N e x t  c o n s i d e r  t h e  l i c e n s e e ’ s r e n t  d i s p o s a l .  As c o m p e t i t i v e  f o r c e s  a r e  
r e p l a c e d  b y  o l i g o p o l i s t i c  p r a c t i c e s  t h e n  t h e  d i s p o s a l  o f  r e n t  b y  p r i v a t e  
s e c t o r  c o m p a n i e s  w i l l  t e n d  t o  be l e s s  b e n e f i c i a l  t o  s h a r e h o l d e r s  ( e s p e c i a l l y  
m  t h e  s h o r t - r u n )  an d  m o r e  b e n e f i c i a l  t o  e m p l o y e e s .  I f  o l i g o p o l i s t i c  f o r c e s  
d o m i n a t e ,  t h e  l i c e n s e r ;  l i c e n s e e  r a t i o  w i l l  f a v o u r  o i l  c o m p a n i e s  a n d  t h e  o i l  
c o m p a n i e s  w i L i  f a c e  r e d u c e d  p r e s s u r e s  t o  p a s s  p r o f i t s  o n  m  d i v i d e n d  
d i s t r i b u t i o n s .  C o n v e r s e l y ,  i f  t h e  i n d u s t r y  i s  c o m p e t i t i v e ,  t h e  l i c e n s e r ;  
l i c e n s e e  r a t i o  w i n  r i s e  a n d  t h e  g e n e r a l  t a x p a y e r  w i l l  b e n e f i t .
So f a r  we h a v e  d e a l t  w i t h  t h e  d i s t r i b u t i o n  o f  e c o n o m i c  r e n t .  T h e  
d i s t r i b u t i o n  o f  a n y  w i n d f a l l  p r o f i t s  o r  l o s s e s  s h o u l d  a l s o  be  m e n t i o n e d .
Tn t h e  " n o  p o l i c y "  o u t c o m e ,  t h e  l i c e n s i n g  s y s t e m  o u t l i n e d  a b o v e  ( m  s e c t i o n  
3 . 3 )  w o u l d  b o t h  p r o t e c t  t h e  l i c e n s e r  f r o m  w i n d f a l l  l o s s e s  and  e x c l u d e  t h e  
l i c e n s e r  f r o m  a n y  w i n d f a l l  g a m s .  W i t h  l i c e n c e s  p a i d  f o r  i n  c a s h  b o n u s e s ,  
no  f u r t h e r  p a y m e n t s  a r i s e  m  l a t e r  y e a r s  ( 3 5 ) .  C T ,  h o w e v e r ,  w i l l  t e n d  t o  
r e f l e c t  w i n d f a l l  c h a n g e s .  A l t h o u g h  w i n d f a l l  p r o f i t s  o r  l o s s e s  w i l l  n o t  be 
f e l t  b y  t h e  l i c e n s e r ,  T r e a s u r y  r e v e n u e  w i l l  c h a n g e  w i t h  a n y  w i n d f a l l s .
On e q u i t y  g r o u n d s ,  a m o r e  e v e n l y  d i s p e r s e d  d i s t r i b u t i o n  o f  i n c o m e  a n d  
w e a l t h  may  be  s u p p o r t e d  ( 3 6 ) .  A p p l i c a t i o n  d f  t h i s  p r i n c i p l e  t o  t h e  
N o r t h  Se a  w o u l d  f a v o u r  w i d e r  g r o u p s  r e c e i v i n g  e c o n o m i c  r e n t .  M o r e o v e r ,  
a s y s t e m  w h i c h  d i s t r i b u t e d  w i n d f a l l  p r o f i t s  t o  t h e  l e s s  w e a l t h y  w h i l e  
l e a v i n g  w i n d f a l l  l o s s e s  w i t h  t h o s e  o f  g r e a t e r  w e a l t h ,  w o u l d  be a s y s t e m  
s u p p o r t e d  b y  t h i s  e q u i t y  p r i n c i p l e .  P a t r i o t i c  a r g u m e n t s  c o u l d  a l s o  be  
a p p l i e d .  T h e y  s u g g e s t  f a v o u r i n g  d i s t r i b u t i o n  o f  r e n t  a n d  w i n d f a l l  p r o f i t s  
t o  UK n a t i o n a l s  a l t h o u g h  p r e f e r a b l y  w i n d f a l l  L o s s e s '  w o u l d  be b o r n e  by  
n o n - U K  g r o u p s .  ( I t  i s  w o r t h  s t r e s s i n g  t h a t  t h e  d i s p o s a l  o f  e c o n o m i c  r e n t ,  
a n d  p a r t i c u l a r l y  o f  w i n d f a l l  g a m s  an d  l o s s e s ,  m ay  a f f e c t  d e c i s i o n - m a k i n g  
and  may  h a v e  an i m p a c t  o n  e c o n o m i c  e f f i c i e n c y  -  t h i s  i s  t h e  a r e a  w h e r e
i n t e n t i o n s  a r e  h a r d e s t  t o  o p e r a t i o n a l i s e ) .
5 . 2  G o v e r n m e n t  I n t e n t i o n s
5^ . 2^J  H i s t o r y  o f  P o l i c y  I n t e n t  i o n s
T he  h i s t o r y  o f  N o r t h  Se a  p o l i c y  i s  weLL  d o c u m e n t e d  ( 3 7 )  an d  n e e d  n o t  be
d e s c r i b e d  m  a n y  d e t a i l  h e r e .  T a b l e  2 w i l l  s u f f i c e .  T h e  l e f t h a n d  c o l u m n  
o f  t h i s  t a b l e  l i s t s  t h e  m a j o r  p o l i c y  t a r g e t s  t h a t  h a v e  b e e n  d e c l a r e d  b y
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g o v e r n m e n t s .  An i n i t i a l  g o v e r n m e n t  i n t e n t i o n  was t o  u s e  N o r t h  Se a  o i l  
t o  p r o v i d e  a f i l l i p  f o r  d e p r e s s e d  S c o t t i s h  and N o r t h  E a s t  E n g l i s h  i n d u s t r y  
b y  e n c o u r a g i n g  r a p i d  a n d  t h o r o u g h  e x p l o r a t i o n  o f f s h o r e .  I n c r e a s i n g  t h e  
i n v o l v e m e n t  o f  UK f i r m s  m  s u p p l y i n g  o f f s h o r e  c a p i t a L  e q u i p m e n t  an d  t h e  
p e r c e n t  o f  UK o w n e r s h i p  o f  l i c e n s e d  a c r e a g e  w e r e  s h o r t l y  a d d e d  t o  t h e  l i s t  
o f  g o v e r n m e n t  i n t e n t i o n s .  S t a t e m e n t s  s u p p o r t i n g  an i n t e n s e  p e r i o d  o f  
d e v e l o p m e n t  t o  s e c u r e  e a r l y  s e l f - s u f f i c i e n c y  an d  a r a p i d  b u i l d - u p  m  
s u p p n e s  e m e r g e d  o n c e  i t  be cam e c o m m o n l y  a c c e p t e d  t h a t  t h e  r e s e r v e s  m  
t h e  UK s e c t o r  o f  t h e  N o r t h  Sea  w e r e  n o t  i n s i g n i f i c a n t .  F o l l o w i n g  t h e  
d i s c o v e r y  o f  c o m m e r c i a l  d e p o s i t s  o f  g a s ,  t h e  g o v e r n m e n t  s t a t e d  i t s  
i n t e n t i o n  t o  c o l l e c t  t h e  g a s  p r o f i t s  f r o m  t h e  o i l  c o m p a n i e s  ( a n d  i m p l i c i t l y  
t o  p a s s  t h e s e  o n t o  c o n s u m e r s  o f  g a s ) .  A f t e r  t h e  r a p i d  i n c r e a s e  i n  c r u d e  
o i l  p r i c e s  d u r i n g  t h e  Yom K i p p u r  Wa r  h a d  e n h a n c e d  t h e  c o m m e r c i a l  v i a b i l i t y  
o f  t h e  m o r e  n o r t h e r l y  o i l  d e p o s i t s ,  p o L i t i c a L  o p i n i o n  move d  m  f a v o u r  o f  
c o l l e c t i n g  t h e  l a r g e  s c a l e  o i l  p r o f i t s .  A l t h o u g h  h i s t o r y  i s  n o t  c l e a r ,  
i t  seems  l i k e l y  t h a t  t h e  i n t e n t i o n  was  i n  C o n s e r v a t i v e  v i e w s  t o  b e n e f i t  
a i l  i n c o m e  t a x  p a y e r s  b y  l o w e r i n g  t h e  l e v e l  o f  t a x a t i o n  m  g e n e r a l  o r  i n  
L a b o u r  v i e w s  t o  b e n e f i t  a n  c i t i z e n s  by  r a i s i n g  p u b l i c  s p e n d i n g .  M o r e  
r e c e n t L y  as  o i l  p r o d u c t i o n  h a s  e x p a n d e d  t o w a r d s  s e l f - s u f f i c i e n c y ,  g o v e r n m e n t  
a t t i t u d e s  h a v e  t e n d e d  t o  s u p p o r t  a f l a t t e r  p r o d u c t i o n  p r o f i l e  an d  a l o n g e r  
p l a t e a u  o f  o i l  s u p p l i e s  t h a n  m i g h t  o t h e r w i s e  o c c u r  ( 3 8 ) .
5 . 2 . 2  I n t e r p r e t a t i o n  o f  P o l i c y  I n t e n t i o n s
F o l l o w i n g  o u r  c o n c l u s i o n s  o n  t h e  i n t e n t i o n s  w h i c h  m i g h t  be  j u s t i f i e d  f o r  
g o v e r n m e n t  p o l i c y  ( s e c t i o n s  5 . 1 . 1  a n d  5 . 1 . 2  a b o v e ) ,  h i s t o r y  h a s  e v i d e n t l y  
y i e l d e d  i n t e n t i o n s  w h i c h  d o  n o t  seem t o  be g r e a t l y  m i s p l a c e d .  I n  t h e  a b s e n c e  
o f  p o L i c y ,  t h e  s p e e d  an d  e x t e n t  o f  e x p l o r a t i o n  m i g h t  be t o o  s l o w ,  and  t h e  
a d v a n t a g e o u s  l i n k a g e s  f o r  t h e  d e p r e s s e d  S c o t t i s h  a n d  N o r t h  E a s t  E n g l i s h  
e c o n o m i e s  m i g h t  n o t  be  p u r s u e d  s u f f i c i e n t l y ,  f o r  a ( t r a n s a c t i o n  c o s t l e s s )  
e f f i c i e n t  o u t c o m e  t o  be p o s s i b l e .  T h e  s e c o n d  c o l u m n  o f  T a b l e  2 r e c o r d s  o u r  
e c o n o m i c  i n t e r p r e t a t i o n  o f  e a c h  o f  t h e  g o v e r n m e n t  i n t e n t i o n s ,  b y  a s s o c i a t i n g  
g o v e r n m e n t  t a r g e t s  w i t h  t h e  i n t e n t i o n  s h o w n  m  T a b l e  L ( t h e  l e t t e r s  r e f e r  t o  
t h e  l e t t e r s  i n  T a b l e  1 ) .  H e r e ,  wo d o  n o t  s e e k  t o  e s t a b l i s h  t h a t  t h e  f u l f i l m e n t  
o f  an  i n t e n t i o n  w i l l  i m p r o v e  e f f i c i e n c y ,  m e r e l y  t o  f i n d ,  i f  e x  p o s t  P a r e t i a n  
i m p r o v e m e n t s  a r e  t o  be a t t a i n e d ,  t h e  d i r e c t i o n  p o l i c y  m u s t  n e c e s s a r i l y  t a k e .  
T h u s ,  e n c o u r a g i n g  t h o r o u g h  an d  r a p i d  e x p l o r a t i o n  w o u l d  be a n e c e s s a r y  b u t  
n o t  s u f f i c i e n t  p r e r e q u i s i t e  t o  b e n e f i t  b o t h  o v e r a l l  a n d  t i m e  e f f i c i e n c y  t h a t  
e x i s t s  i n  p r a c t i s e .  W h e t h e r  t h e  e x i s t e n c e  o f  a j u s t i f i a b l e  i n t e n t i o n  i s  by  
d e s i g n  o r  b y  c o i n c i d e n c e  we d o  n o t  c o n s i d e r  h e r e  -  t h i s  i s  a t o p i c  o f  t h e  
e c o n o m i c s  o f  p o l i t i c s .  We m e r e l y  w i s h  t o  a s s i g n  an e c o n o m i c  i n t e r p r e t a t i o n
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t o  g o v e r n m e n t  i n t e n t i o n s . S o ,  a l t h o u g h  UK o w n e r s h i p  m i g h t ,  bo j u s t i f i e d
\
f o r  e f f i c i e n c y  r e a s o n s  -  s i n c e  t h i s  w o u l d  t e n d  t o  s u p p o r t  t h e  S c o t t i s h  
s u p p l y i n g  i n d u s t r y  -  i t  c a n  m o r e  a c c u r a t e l y  be d e s c r i b e d  as  an  i n t e n t i o n  
t o  a f f e c t  t h e  d i s t r i b u t i o n  o f  t h e  e c o n o m i c  r e n t  a s s o c i a t e d  w i t h  o f f s h o r e  
f i e i d s .
R a p i d  d e v e l o p m e n t  t o  s e l f - s u f f i c i e n c y  an d  a f l a t  p l a t e a u  i n  o i l  p r o d u c t i o n  
a r e  p r e s u m a b l y  i n t e n d e d  t o  r e s o l v e  t i m e  i n e f f i c i e n c i e s .  T h e  i n t e n t i o n s  
t o  c o l l e c t  g a s  p r o f i t s  a n d  t o  c o l l e c t  o i l  p r o f i t s  seem t o  h a v e  a r i s e n  t o  
f u l f i l  d i f f e r e n t  o b j e c t i v e s .  W i t h  g a s ,  t h e  c o n c e r n  s e e m s  t o  h a v e  b e e n  t o  
c o l l e c t  e c o n o m i c  r e n t  w h i l e  t h e  i n t e n t i o n  f o r  o i l  i s  a p p a r e n t l y  t o  e x t r a c t  
w i n d f a l l  p r o f i t s  f r o m  e x i s t i n g  d e v e l o p m e n t s  as  w e l l  a s  c o l l e c t i n g  e c o n o m i c  
r e n t  o n  ne w  f i e l d s .  T h u s ,  t h e  d i s t r i b u t i o n  may  be e n h a n c e d  i f  t h e  p r o f i t s  
l e a v e  o n e  s e g m e n t  o f  t h e  i n t e r n a t i o n a l  e c o n o m y  ( t h e  o i l .  m u l t i n a t i o n a l s )  
f o r  UK g r o u p s .  T r a n s a c t i o n  c o s t  L e s s  e f f i c i e n c y  c r i t e r i a  a n d  c o n v e n t i o n a l  
d i s t r i b u t i o n a l  a r g u m e n t s  seem t o  j u s t i f y  a l l  t h e  g o v e r n m e n t ' s  t a r g e t s  f o r  
N o r t h  Sea  p o l i c y .
Two a d d i t i o n a l  t a r g e t s  may  be  a d d e d  -  f i r s t ,  t o  s l o w  t h e  r a t e  o f  L i c e n s i n g .  
A l t h o u g h  e x p l o r a t i o n  may  be s l u g g i s h  o n c e  t r a c t s  h a v e  b e e n  l i c e n s e d ,  t h e  
p a c e  o f  l i c e n s i n g  w i l l  t e n d  t o  be  d o m i n a t e d  by  f o r c e s  p u s h i n g  f o r  e a r L i e r  
i s s u e s  t h a n  w o u l d  be l i k e L y  i n  a p e r f e c t l y  c o m p e t i t i v e  m a r k e t .  No e x p l i c i t  
r e c o g n i t i o n  o f  t h i s  i n e f f i c i e n c y  i s  v i s i b l e  i n  g o v e r n m e n t ' s  p o l i c y  i n t e n t i o n s .  
P e r h a p s  t h o u g h ,  t h e  t a r g e t ,  f o r  r a p i d  e x p l o r a t i o n  may  e n c o m p a s s  a t a r g e t  f o r  
r a p i d  l i c e n s i n g .  H o w e v e r ,  b e c a u s e  i t  i s  d o u b t f u l  t h a t  t h e  p o l i t i c i a n s '  
o u t l o o k  f o r  l i c e n s i n g  i n  t h e  a b s e n c e  o f  p o l i c y  i s  s i m i l a r  t o  o u r  " n o  p o l i c y "  
s c e n a r i o ,  we c a n n o t  be c l e a r  w h e t h e r  t h e i r  r a p i d  t a r g e t  i s  f a s t e r  o r  s l o w e r  
t h a n  t h e  t o o  r a p i d  o u t c o m e  l i k e l y  i n  o u r  " n o  p o l i c y "  d e s c r i p t i o n .  I n d e e d  
p o l i t i c i a n s  p r o b a b l y  c o m p a r e  a f a s t  r a t e  o f  i s s u e  a g a i n s t  a s l o w  r a t e  o f  
i s s u e  p e r  s e ,  r a t h e r  t h a n  c o n s i d e r i n g  t h e i r  a c t i o n s  as  i n f l u e n c e s  o n  t h e  
p a c e  o f  l i c e n s i n g  t h a t  m i g h t  o c c u r  m  t h e  a b s e n c e  o f  p o l i c y .  T h e i r  
p r o b a b l e  f a v o u r i n g  o f  a f a s t  r a t e  o f  i s s u e  i m p l i e s  t h e y  w o u l d  n o t  h a v e  w i s h e d  
t o  m o d e r a t e  th e . t o o  r a p i d  i * a t e  o f  l i c e n c e  i s s u e  l i k e l y  i n  t h e  a b s e n c e  o f  p o l i c y .  
I n  p a r t i c u l a r ,  r e m e m b e r  t h a t  o n e  r e a s o n  w h y  t h e  p a c e  w o u l d  b© t o o  r a p i d  m  
t h e  a b s e n c e  o f  p o l i c y  e m a n a t e s  f r o m  g o v e r n m e n t  p r e s s u r e  f o r  e a r l y  l i c e n s i n g .  
A l t h o u g h  we c a n n o t  be  t o o  p o s i t i v e ,  t h e  l a c k  o f  a n y  t a r g e t  t o  m o d e r a t e  t h e  
r a t e  o f  l i c e n c e  i s s u e  m ay  be  an  o m i s s i o n  f r o m  a c o m m e n d a b l e  l i s t  o f  
g o v e r n m e n t  N o r t h  Se a  p o l i c y  t a r g e t s .
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S e c o n d ,  an  a d d i t i o n a l  t a r g e t  t o  e n c o u r a g e  t h e  p r o d u c t i o n  f r o m  o i l  a n d  g a s  
f i e l d s ,  t o g e t h e r  w i t h  an i n t e n t i o n  t o  p r o m o t e  m o r e  o f f s h o r e  d e v e l o p m e n t  
a c t i v i t y ,  wo uL d  be w e l c o m e .  T h i s  e n c o u r a g e m e n t  a n d  p r o m o t i o n  w o u l d  i n c r e a s e  
t h e  r e c o v e r a b l e  r e s e r v e  b a s e  an d  w o u l d  n o t  be d i r e c t e d  a t  t h e  t i m i n g  o f  
d e v e l o p m e n t s  o r  t h e  r a t e  o f  d e p l e t i o n .  We b e L i e v e  t h i s  t o  be a s i g n i f i c a n t  
o m i s s i o n  and  i n d i c a t i v e  t h a t  g o v e r n m e n t  d o e s  n o t  a p p r e c i a t e  s u c h  p r o b L e r n s  
may  a r i s e .
6 . P o l i c y  O u t c o m e
We h a v e  s e e n  t h a t  g o v e r n m e n t  t a r g e t s  a p p e a r  n o t  t o  be m i s p l a c e d .  T a r g e t s ,  
h o w e v e r ,  a r e  o n l y  o n e  a s p e c t  o f  p o l i c y .  T h e y  i n d i c a t e  t h e  a r e a s  w h e r e  
t r a n s a c t i o n  c o s t s  p r o h i b i t  t r a d e s  an d  t h e  d i r e c t i o n  o f  r e s o u r c e  r e a l l o c a t i o n  
t h a t  w o u l d  be a c c o m p a n i e d  b y  a n y  a t t e m p t  t o  l o w e r  t h e  t r a n s a c t i o n  c o s t s .
I t  o u r  e x  p o s t  d e f i n i t i o n  o f  P a r e t o  e f f i c i e n c y  i s  t o  be s a t i s f i e d  we w o u l d  
n e e d  t o  c o n t r a s t  p e r c e p t i o n s  a b o u t  t h e  o p e r a t i o n s  o f  t h e  e c o n o m y  w i t h  t h e  
r e a l i t i e s  i m p o s e d  b y  e c o n o m i c  c o n s t r a i n t s .  G o v e r n m e n t  p o l i c y  m i g h t  t h e n  be 
a b l e  t o  c o e r c e  t h e  e c o n o m y  i n t o  r e s p o n d i n g  i n  a way t h a t  i s  n o t  i n c o n s i s t e n t  
w i t h  t h e s e  c o n s t r a i n t s .  T h i s  a s s u m e s  t h a t  p o l i c y - m a k e r s  a r e  c o n v e r s a n t  w i t h  
t h e  c o n s t r a i n t s  o n  t h e i r  a b i l i t y  t o  i n i l u e n c e  t h e  e c o n o m y .  T h e s e  c o n s t r a i n t s  
a r e  i m p o s e d  b y  t h e  s t r u c t u r e  o i  t r a n s a c t i o n  c o s t s .  T h i s  s e c t i o n  e x p l o r e s  
t n e s e  c o n s t r a i n t s  a n d  s u g g e s t s  t h a t  t h e  s t e p  I  com p o l i c y  i n t e n t i o n s  t o  p o l i c y  
o u t c o m e  i s  a l a r g e  o n e .  H e r e  we e x a m i n e  t h e  i n s t r u m e n t s  o l  p o l i c y  and  
t h e i r  i m p a c t s  t o  s u g g e s t  t h a t ,  e v e n  i f  a j u s t i f i a b l e  d i r e c t i o n  f o r  p o l i c y  h a s  
b e e n  a s c e r t a i n e d ,  i t  i s  a c o m p l e x  t a s k  t o  a c h i e v e  a g i v e n  o u t c o m e .
I f  t h e  j u s t i f i a b l e  d i r e c t i o n s  f o r  p o l i c y  a r e  a c h i e v e d ,  t h e r e  w o u l d  be a f u r t h e r  
s t e p  b e f o r e  e x  p o s t  P a r e t o  i m p r o v e m e n t s  c a n  be c l a i m e d  -  n a m e l y ,  t h e  
i d e n t i f i c a t i o n  o i  f a l s e  b e l i e f s  i n  t h e  a b s e n c e  o f  p o l i c y  ( s e e  c h a p t e r  2 ) .
We d o  n o t ,  h o w e v e r ,  r e a c h  t h i s  s t e p ;  t h e  p o l i c y  o u t c o m e  f a i l s  t o  m a t c h  
p o l i c y  i n t e n t i o n s .
6 . 1 .  P o l i c y  I n s t r u m e n t s
I n  t h e  t h i r d  c o l u m n  o f  T a b l e  2 ,  t h e  p o l i c y  i n s t r u m e n t s  c h o s e n  t o  f u l f i l  e a c h  
t a r g e t  h a v e  b e e n  L i s t e d  a l o n g s i d e  t h e  t a r g e t s .  One i n s t r u m e n t ,  d i s c r e t i o n a r y  
l i c e n s i n g ,  h a s  b e e n  u s e d  t o  f u l f i l  man y  o b j e c t i v e s .  T h e  d i f f e r e n t  d i m e n s i o n s  
o f  d i s c r e t i o n a r y  l i c e n s i n g  a r e  s e p a r a b l e  a n d  c a n  be a s s i g n e d  t o  s p e c i f i c  
t a r g e t s . -  T h u s ,  t h e  p r e f e r e n c e  m  d i s c r e t i o n a r y  l i c e n s i n g  g i v e n  t o  c o m p a n i e s  
o r d e r i n g  B r i t i s h - b u i l t  e q u i p m e n t  w a s  p r e s u m a b l y  d e s i g n e d  t o  a i d  t h e .  t a r g e t  
o f  b o o s t i n g  S c o t t i s h  i n d u s t r y  a n d  t h e  N o r t h  E a s t  E n g L i s h  e c o n o m y ,  w h i l e  
t h e  d e c i s i o n  t o  a s s e s s  c o m p a n i e s  b y  w o r k  p r o g r a m m e  ( i n s t e a d  o f  c a s h )  ( 3 9 )
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apparently ensured rapid and thorough exploration. The target of UK and 
State ownership was an objective of the licensing instrument also, in 
particular the discretionary preference for groups of licensees with 
UK involvement (40). One final, albeit minor, function of discretionary 
Licensing was the hope that development to self-sufficiency might proceed 
rapidly if there were no licence payments. The build-up to self-sufficiency 
was also the target, of the Department of Energy's depletion control 
mechanism which adopted general guidelines and took a background position 
to let company development plans proceed virtually unhindered. Once several 
oilfields had been developed, regulations were set up to moderate the pace 
of depletion. The legal mechanism for adjusting planned output was 
instituted in the Petroleum and Submarine Pipeline Act 19/5, which has since 
been clarified by the Varley guidelines of 19/4, a statement by David Howell 
made m  JuLy 1980 and (what may be termed) the "Lawson reassurances" of 
1982 (41). Planning approval can also be used as an instrument of depletion, 
especially since consent is now granted m  stages for a limited period of 
production only. This network of controls has yet to be implemented as a 
method to lengthen the plateau period of production by reducing the plateau 
rate of output. No concern over the rate of gas depletion (apart from the 
flaring of associated gas) has been evident.
Collection of the profits from gas has been the target of one instrument 
while different instruments have been used to collect the profits from oil. 
Setting up the British Gas Corporation (BGC) (42) as the monopsony for gas 
was designed to transfer the profits emanating in gas fields away from the 
oil companies. Oil profits have been the target of special tax regulations, 
regulations which have changed many times since 19/5 m  attempts to collect an 
increasing share of an increasing amount. Another instrument to collect o n  
profits has been the British National Oil Corporation (BNOC) which enjoys 
a share of the profits through its equity stake in oilfields. This equity 
stake was built up via privileges granted to BNOC m  the fifth and sixth 
licensing rounds. Fifty-one percent of the current expectations of the 
present value of BNOC has been claimed by the government by privatising 
Drj loi i .
6.2 Policy Impacts
We now wish to analyse the impact of this set of policy instruments. By 
comparing this impact to the "no policy" outcome, we may assess the 
performance of policy. We have already suggested policy intentions are
roughly appropriate; if, however, policies do not fulfil the roles they 
have been assigned, then tlie policy instrument may not be appropriate.
Further, if there is an inherent weakness m  the design of poLicy such that 
appropriate instruments will never be forthcoming - perhaps because of 
political or bureaucratic motivations - then no matter how suitabLe the 
policy intentions are, policy should not be applied. Indeed the assessment 
of policy instruments tends to be more crucial than the assessment of policy, 
intentions.
The format of the next sections will be to explore how each instrument has 
affected its target parameter and how each instrument may have had 
unintended consequences on other variables. The final two columns of 
Table 2 indicate the objectives from Table 1 that are aided and those that 
are hindered.
6.3 Discretionary Licensing
6.3.1 Discretionary Licensing and Work Programmes
Since the criterion in the licensing system that is (and was) designed to 
encourage rapid and thorough exploration is the work programme criterion, 
the impact of this aspect of policy may be assessed by its effect on the 
pace and extent of exploration drilLing, If more exploration activity 
would be Likeiy than in the "no policy” outcome, allocating Licences m  
accordance with companies' proposed work programmes will come closer to 
achieving the faster rate of exploration than if licences are allocated by 
an auction system.
In making this comparison between policy and "no policy", we must be aware 
not only of the impact on exploration but also of the repercussions on 
other variables. First we consider the extent of exploration for any 
given licence, and then the pace of licensing and distributional consequences. 
Clearly, for any given licence, the policy is unlikely to reduce the number 
of planned exploration wells. In an auction system, companies will plan a 
work programme which would tend to be the minimum work programme proposed 
in discretionary licensing. If a company anticipated rent from this licence 
then m  a competitive auction system it would raise its cash bid. In a 
discretionary system where greater work programmes tend to secure licences, 
a company anticipating rent would tend to expand on its minimum work 
programme if this would secure the licence. Rent would be sacrificed for 
additional weiis, 'thus achieving the objective. A company, however, will
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only need to sacrifice rent if it is m  competition with other companies. 
Given possible collusion m  the North Sea industry (43), proposed work 
programmes will tend to be close to the minimum programme. Indeed, far 
from alleviating the problems of collusion, bidding m  terms of exploration 
wells may create conditions where North Sea companies will find it easier 
to inhibit new entrants and to maintain their oligopoly. Only established 
North Sea companies w i n  De sufficiently sophisticated to formulate bias in 
units of w e n s .  What competition there is in the North Sea industry may be 
suppressed and (ceteris paribus) oil companies wiit be likeiy to retain
a higher share of the rent. Exploration drilling, though, w i n  tend to be
more thorough tor a given licence than with "no policy” - at least it w i n  
not be reduced.
Although incentives tor companies to increase their exploration drilling may 
exist, there is little to ensure the additional w e n s  on a given licence 
w n i  occur e a r n e r  ratner tnan Later. The sole lactor that may encourage 
e a r n e r  exploration on a particular tract stems from discretionary preference 
m  licensing. However, since m  tne absence of competition the number of 
additional w e n s  is unlikely to be great, the time inefficiency is unlikely 
to be markedly improved.
Turning to the second stage of analysis, we n n d  it is less easy to ascertain 
the impact oi discretionary licensing on the variables it was not 
intended to attect, such as the pice ot licensing. Ii the soie criterion 
tor licensing was the number ot exploration w e n s  and competitive torces 
could be r e n e a  on to torce companies to bid (in exploration w e n s )  the i u n
value of rent, then a slower rate of Licence issue would be iikeiy than
in the "no policy" outcome. Maximising the total number of weLLs will 
occur where the marginal number of w e n s  from an additional licence issued 
now is just matched by the undiscounted marginal number of wells from 
delaying the licence issue. Hence later issues will no longer be discounted 
and the licenser will tend to delay issuing licences. Although the licenser 
will probably not wish to maximise the total number ot wells without any 
preference for earlier rather than later drilling, the preference wi&l l be 
dictated by the bureaucratic process administering the licence issue. The 
bureaucracy is Likely to have a longer time perspective than government 
and hence a Lower rate of discount. Thus, by distancing themseLves from the 
licensing process, politicians remove one of the pressures creating the 
inefficiency m  the absence of policy. The Lack of competitive forces may
oflset this reduction m  the licensing pace, but it is still iiKeiy that 
the too rapid rate of licensing possible m  the absence of policy will, 
at Least in part, be alleviated by discretionary licensing. It is worth 
noting that this alleviation is despite the implied political quest for 
speed and seems to have been Largely unintentional.
One other impact of discretionary licensing by work programme that may be 
stressed is the impact on the distribution of economic rent. Once more 
we find that this will be crucially affected by the impact on competition.
For if competitive forces are strong then all the rent wou Ld be bid in 
additional exploration w e n s  in each company's pLanned work programme.
We have, however, a lready indicated that competitive forces will not be 
aided by discretionary licensing and that the conditions for increasing 
collusion will abound. A greater share of economic rent w i n  thus be held 
by the licensees than in the "no poLicy" outcome.
In short, because discretionary licensing does nothing to aLleviate the 
problem of collusion, it cannot be expected to produce an efficient outcome 
while collecting economic rent. Instead the additional exploration wells 
on any given licence and the slower pace of licensing will have been 
achieved at the expense of collecting economic rent.
6.3.2 British Ordering Preference in Discretionary Licensing
Oil companies have a tradition of ordering capital equipment from their 
home country, which in the case of the North Sea would have favoured US 
suppliers. In order to break into this market, British suppliers have been 
favoured by the preference in discretionary licensing given to oil companies 
ordering British equipment (44). By raising the demand for Scottish and North 
East English construction facilities, some unemployment should be soaked 
up ana otherwise idle resources wiLI be utilised. Neither the extent of 
additional utilisation of British resources - rather than switching from 
one use into another - nor the importance attached to this criterion 
relative to the other discretionary licensing criteria are clearly definable, 
but both should be positive.
Section 3.7.5 concluded that too little North Sea development expenditure
would be forthcoming in the absence of policy. One reason was that the
social costs of construction facilities are Less than private costs.
Switching from non-UK to British suppliers would be a mechanism to 
complement more North Sea development activity. The other features causing
too littLe development expenditure remain. A l s o , one may query if the boost 
to British industry wiLL last any Longer than the duration of the poLicy,
If British suppliers become X-inefficient as a result of receiving an 
advantage over their competitors, then once the advantage disappears they 
will find it hard to compete against international suppliers. In the 
long-run it may be best to ignore short-run devices to support industries 
whose long-run future lies in an international market. More fundamentally, 
if there are problems in the British economy that create involuntary 
unemployment, then these problems should be tackled directly. Indirect 
attempts to manipulate demand will tend to be fruit Less if the demand-supply 
equilibrating mechanism does not operate.
Finally, if oiL companies are forced to order British when they would prefer 
not to, this suggests that British firms will not be the minimum cost supplier 
The cost of developing North Sea fields will tend to rise both for 
intramarginai and for marginal projects. This will tend to reduce the 
number of offshore developments and represent a move away from our transaction 
costless target, to the detriment of economic efficiency.
6.3.3 Discretionary Licensing and State Ownersnip
By offering to include BNOC (and the other State organisations operating 
in the North Sea) as a participant, groups of companies have received 
preferential treatment m  the discretionary allocations over*the treatment 
received by companies who make no such offers. Thus, if there is rent to be 
earned, a company may have to sacrifice some of its expected profits in 
order to secure the licence from the closest other applicant. Since 
competition between applicants is unlikely to be marked, the sacrifice 
is unlikely to be great.
In principle, a company would probably be fairly indifferent to the choice 
of its partners, being concerned more with the company's wilLingnoss and 
ability to take on new projects than with the company’s ownership.
Partnering BNOC (or BGC) would not seem to be particularly onerous. This
does not, however, suggest that economic efficiency will be unaffected.
In practice, the pressures encouraging the very rapid expansion of BNOC 
seemed to come to tlie point where its ability to take on now projects was
affected. Some overall delay in developments has tended to be an
unintended consequence.
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Unfortunately, encouraging BNOC by giving it certain advantages is unlikely 
to enhance the rather weak competitive forces in North Sea Licensing.
Perhaps the monopsony nature of the industry's interaction with its suppliers 
might be weakened, but since BNOC wouLd join groups of companies, the number 
ol groups ordering equipment would not be increased. More worryingly, it is 
not clear that an organisation controlled and owned by the State would be 
efficient at North Sea operations. On the one hand, the risks, costs and 
lead times inherent in North Sea projects are peculiarities of oil operations 
that oil (not State) companies have developed an expertise in trading. On 
the other hand, BNOC may be used - or at least may fear it will be used - 
to implement North Sea policy. Acting as either an advisory or a regulatory 
body can only detract from its operational efficiency. The use of BNOC 
to implement policy is no longer possible since the privatisation of 5i% 
of B N O C 's assets ( m  Britoil). Perhaps, though, one factor undermining 
BNOC's profits has been replaced by another. Britoil is under considerable 
pressure to prove itself as an oil company, and will be keen to diversify 
internationally and downstream to such a degree that projects which other oil 
companies might not pursue will be taken on.
6.3.4 Discretionary Licensing, the Favouring of Companies Developing the 
UKCS and Procedural Approval of Development Pians
In order to encourage rapid development ol gas and oil fie ins, companies 
developing projects received favourable consideration in subsequent licence 
rounds. Together with this incentive, the Department of Energy raised no 
substantial objections to company development pians. 1 1 companies anticipated 
rent on subsequent licences then the former instrument might persuade them 
to sacrifice profits now (by developing faster than they might otherwise 
choose) m  order to secure later licences. In practice, though, it is 
doubtful x.L either instrument had the intended eifdct. As explained m  
earlier sections (6 .2 . 1  and 6 ,2 .2 ), without competition a company would 
not be pressured into altering its plans by threats of not being favoured 
in subsequent licence rounds. Similarly, granting rapid procedural approval 
ol development plans is unlikely to speed up the development process 
compared to "no policy" unless a reversal of the procedure is expected later 
on. If the reversal is expected, then fields may be brought forward.
However, unless the reversal is imminent, companies will not lind it 
worthwhile to alter the development timing. Since we are considering 
discovered fields the choice wiLI only be for one or two years forwards 
or backwards. Instead, the demand for licences will shift forwards, thus 
hindering an already inefficient licence procedure. Moreover, additional 
uncertainty wiL 1 have been created so that fewer fieLds will be pursued overall.
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6.3.5 Summary on Discretionary Licensing and the Technically Most Competent 
Companies _____ _________________________________ _____  ____
We have commented that discretionary Licensing may not be able to affect 
North Sea operations if competition is not rife. Perhaps this is fortunate 
because if it were to have an impact it would probably be at the expense 
of overall efficiency. This is likely because there seems to be negligible 
guarantee that the companies who ar© efficient explorers, who are w i n i n g  
to buy British, who will agree to participate with BNOC, or who wish to 
develop North Sea assets rapidly, would be the most competent firms suited 
to developing North Sea fields,
6.4 Oil Depletion Controls
6.4.1 Direct Effect
Diagram 23 may be used to explain the direct consequences of implementing the
forms of depletion control introduced m  section 6 .1 . Section 3.7.1
explained how the output plan would be derived by commercial decision
makers and the rationale behind the production profile. Implementing
controls on production (rather than development delays) might restrict
ccurrent production to q . Given that marginaL operating profits in the later
period are positive for the remaining capacity, then the reduction from 
cq to q will be taken up by an increase m  output in the second period from 
cto q . If marginal operating profits are not positive for all remaining
ccapacity in the later period then the reduction from q^ to q may not all
cbe taken up by an increase from q to q - such a corner solution, however, 
would be unlikely.
6.4.2 Company Non-Strategic Reactions
Reactions to depletion controls may be m  terms of planned capacity or m  
terms of planned output. Capacity decisions on a controlled field will not 
be affected since capital costs will have been sunk. Capacity decisions on 
other fields may be affected though. The marginal benefits will indicate th© 
severity of this impact. If output in the early period is to be regulated 
within a limit, once this Level of output has been reached additional profits 
will only be available if production in later periods is increased. This 
will produce a kinked marginaL net operating profits schedule (diagram 24(a)). 
Alternatively, output m  the early period may be regulated as a fixed
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proportion of planned output m  that period. Then the marginal benefits 
schedule will tie below the uncontroLLed schedule throughout its length 
(diagram 24(b)). In either case, operators who expected new fields to 
be regulated will tend to reduce the amount of installed capacity. Similarly, 
because depletion controls affect an oilfield's financial prospects and 
because depletion controls are determined m  a political context an added 
degree of uncertainty will be attached to oiLfieid investments. This 
additional uncertainty per se will also reduce installed capacity.
® •4 >3 Company Strategic Reactions
The second form of reaction to depletion control may be in terms of altering 
a field's planned output. If an operator is certain that production m  the 
early period will be restricted to a set proportion of planned production 
then the plans can be upgraded to accommodate the regulation. In the limit, 
lor a 20% cut (the maximum proposed under the Variey guidelines), the operator 
might submit a plan with production ot 125% of the level that would be chosen 
m  the absence of regulations. When the cut is enforced the operator would 
be able to produce 80% of 125%|' Such a strategy, however, could not be 
pursued costlessly by the oil company. In order to give the inflated 
production plans an air of credibility, additional capacity would have to 
be installed. The solid Line in diagram 25 shows the marginal benefits in 
the absence of regulations, which will also be the company's desired marginal 
benefits when the plans are controlled. For this Latter result, the company 
must act as if its marginal benefits would be higher m  the absence of 
controls (the dashed line) and hence install a Level of capacity greater 
than A. If the regulators believe the marginaL capacity costs follow the 
dotted line then additional costs to the company will be small and this 
strategy may be pursued. If the regulators are technically competent, then 
the additional capacity necessary to substantiate the inflated plans rnay be 
too costly for the strategy to be worthwhile. Moreover, the companies would 
never be certain that controls would be implemented. Such strategic planning 
would involve a risk that controls might not be imposed. If the company is 
bound to follow its plan it win' then deplete faster than it would otherwise 
do and faster thin it would Like to ao.
6.4.4 Long-Run Fear and Aggravating the Problem
Even m  the absence ot strategic behaviour, companies will tend to alter 
their planned production protiles it the date of regulation is sufficient13/ 
far m  advance for their actions to be effective. Consider the three period 
output profile in diagram 26. In the absence ot regulations, profit
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maximising decisions might result m  the output profile ^  ^ : ^  controJL
cis set for the second period to a level q then the company w i n  wish to
ctransfer the difference between q and q into both earlier and later periods.c* o
With the control, maximisation of profits w i n  occur where the marginal 
p r o m s  m  periods one and three are equated. Production m  both of these 
periods is iikeiy to rise. If the marginal profit line m  the first period 
is H a t  while the marginal profit line m  the third period is steep, then the 
bulk of the controlled output from the second period w i n  be brought forward.
Since rese^oir pressure tends to be higher e a r n e r  011, the marginal profit 
line is iikeiy to become steeper through time. In practice it may be that 
the fear of depletion controls will encourage the rapid development to 
se 1 1 -sufficiency. A less desirable consequence, however, seems more likely. 
Given that the fear ot controls will be highest when measures are enforced, 
the first oi" the three periods will tend to coincide with the peak o.t 
aggregate North Sea production. That is, companies bringing new n e i d s  
onstream when total 0 1 1 supplies are peaking, w i n  observe (the threat of 
or tne actuality of) depletion controls on other fields and would adjust 
their depletion plans accordingly. In aggregate this will tend to raise tne 
peak of oil supplies and aggravate the time inefficiency (observed in a 
transaction cost Less worLd) the measures were designed to cure. This 
phenomenon may well characterise contemporary oil depLetion decisions in the 
private sector.
DepLetion controls will thus tend to affect North Sea activity. Recoverable 
reserves will be reduced because of the decline m  commercial attractiveness 
while strategic behaviour might result m  the installation of excessive 
capacity to produce a lower volume of reserves at a more rapid rate. In 
particular, it is the be lief and the expectation that controls will be 
implemented that drives companies to change commercially based decisions. 
Hence, setting up the apparatus of control is iikeiy to have the above 
impacts even if the measures are never invoked. Once the measures are 
implemented then a further consequence might emerge.
6.4.5 Administrative Control
When the depletion apparatus is used to set production levels then the output 
decisions become the responsibility of administrators at least temporarily. 
Once under the responsibility of administrators, if prices or costs change 
unexpectedly then the signals informing decision-makers that the production 
profile would need amending would not be forthcoming. This lack of marginal 
encouragement might create further inefficiencies and there wouLd always be
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the risk of moving depletion m  the wrong direction. For example, if the 
intention is to flatten a predicted hump in production then fieid-by-fieLd 
output levels may be administratively reduced. If current oil prices 
subsequently and unexpectedly drop, or if expectations change towards faster 
growth in oil prices, commercial decisions would tend to defer output and 
automatically smooth the hump m  supplies. With output leveLs set by 
bureaucrats, there is no mechanism to transfer the need for adjustment m  
output into any readjustment of output regulations. This criticism does not 
apply to depletion control in principle - since depletion control via price 
manipulation with taxes or subsidies would not block the signals - but it 
does apply to the rigid rules considered as the instrument of depletion 
control m  the UK.
6.5 Collecting Gas Profits
By creating B G C ‘s monopsony rights for North Sea gas, the government hoped, 
firstly, that the monopoly power of the oil industry to extract the consumer 
surplus (see sections 3.7.2 and 3.7.10) would be negated, and secondly, that 
the economic rent passed on to the oil companies via' the system of discretionary 
licensing would be recaptured. Once these items of rent had been collected, 
the intention was apparently to benefit both taxpayers m  general and gas 
consumers in particular (45). Before commenting on the success of BGC in 
fulfilling these aims, it is necessary to establish the impact BGC has had 
on fleid-by-fleld decisions and on activity throughout the industry. In order 
to establish these impacts, it is necessary to make some assumption about the 
behaviour of BGC. Since it is not a private organisation, a profit maximising 
motivation for BGC may be questioned. Alternative motivations such as budget, 
sales revenue, or output maximising are often suggested for State Corporations. 
Profit maximisation, however, is still likely to characterise BGC actions in 
trading North Sea gas: not for the profits per se but for the organisational 
slack and X-inefficiency that profits can accommodate. By acting as if it is 
maximising profits, the BGC can maximise organisational slack.
6 .5.1 Impact on Output Profiles
Accepting the BGC will act' as if it is maximising profits, how do its 
monopsony rights affect gasfield decisions? Given a decision on capacity, 
the choice of output profile by a commercial company will be set once the 
prices have been dictated by the BGC. This commercial response will constrain 
B G C *s freedom to manipulate prices, but otherwise its monopsony rights give 
it a very powerful negotiating position. For example, if the BGC were to set
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prices P^ ; P,> xn diagram 27, then the private sector company would opt for
an output profile ^ souf?rit a faster depletion profile, it
would have to offer a higher price now relative to later prices. If (for
the moment) we ignore any return on capacity costs, then the DGC wiL 1 need 
o oto offer only P,:P„ to secure q,:q_.
1 2  ' 1 2
The marginal costs of the producer will reflect the prices paid by the
B G C , that is, the B G C 's average costs in each period. Given these average
costs, the BGC wiiL face marginal buying costs m  each period greater than
the average costs as m  diagram 28. The net operating profit schedules -
marginal revenue less marginal buying costs - for the BGC wiIL thus lie below
the net operating profits for a private company in the absence of BGC's
monopsony. The BGC will opt for the output profile where its net operating
profits are equated in different periods - in the diaSrarn ~ anc1 set
prices at P :P to achieve this profile.
1 2
If the marginal buying costs are consistently higher than the marginal costs 
in both periods, then the monopsony rights will not affect the pace of output. 
However, the difference is Likely to be greater in the early period. Since 
gasfieids reach their peak rapidly and then decline slowly, earLy output is 
likely to be higher than later output and hence the effect of offering 
higher prices on intramarginal units of production will be more significant 
in the earlier period. With a greater difference m  the early period, the 
BGC would prefer to delay gas supplies and a slower rate of production would bo 
l ik e ly .
Other factors associated with the BGC monopsony also tend to delay gas 
production. B G C 's discount rate is likely to be lower than the private 
sector's rate, reflecting its narrower alternative range of opportunities and 
hence lower opportunity cost of capital. With a lower discount rat© gas 
supplies w i n  probably be delayed, despite conflicting effects, On the one hand, 
later net operating profits will appear relatively more attractive to the BGC 
than to private sector companies, while on the other hand, the price offered 
by the BGC will need to be higher m  order to induce private companies to 
delay. Although the latter effect implies undiscounted net operating 
profits to BGC in th© later period will fall, compared to a private sector 
valuation, discounted profits will probably be greater. In any case, the 
amount by which the BGC has to raise its later price will, be offset because 
the BGC will shoulder the market risks, offering a certain price to the 
private sector companies. T r a n s f e n n g  th© risks to the BGC does not reduce
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uncertainty in total, but it does reduce uncertainty borne by the oil 
companies.
Another factor tending to delay gas supplies has been the ability of the 
BGC to prolong the temporary monopoly m  gas sales to a more permenant 
monopoly. Because of its control over the gas distribution network, the BGC 
has chosen to restrict North Sea gas to the British market. Rather than
lacing the n u t  marginal revenue curve that private companies would face,
the BGC is aware that the size of its production m  the later period would
affect the price in that period. Since the later period w i i l  be when
supplies are declining, demand would exceed indigenous output and some gas 
would need to be imported. This implies that at the price m  the absence 
ot B G C 's monopsony, m  diagram 29, the demand would exceed North Sea 
supplies (output level q). At this point on the demand curve, marginal
revenue to the BGC witL tend to be greater than P , and this will act as
A
an incentive to delay supplies.
Our conclusion may be surprising. Despite the very rapid expansion in gas 
that occurred in the late l960s and early l9V0s (46), we have argued that 
this expansion was not as rapid as it would have been m  the absence of 
B G C ’s monopsony nor as rapid as would have occurred m  a worLd of perfect 
markets. Given the cheapness of gas relative to demand, the conversion to 
utilise new discoveries could and should have proceeded more rapidly than 
it d i d .
6.5.2 Impact on Capacity Decisions
The arguments of the previous section have the effect of lowering the 
marginal benefits from installing capacity compared to the marginal benefits 
described m  the "no policy" scenario of section 3.7. Since the marginal 
capacity cost line will reflect average costs to the BGC, B G C ’s marginal 
capacity buying costs will Lie above this line. The intersection of this 
line with B G C 's marginal benefits will indicate the extent of capacity 
that will be installed and, hence, the price necessary to induce investment 
from private sector companies (diagram 30). Because of both lower marginal 
benefits and higher marginal costs, less capacity will be mstaLied. A 
discount rate effect wilt also act against capacity installation. The 
price offered for the return on capital will seem less attractive to the 
private sector than it seems expensive to the BGC - since the price will 
actually be paid throughout the field’s productive life and the private 
s e c t o r ’s discount-rate will tend to be greater than the B G C ’s. Thus, the 
price P will bring forth Less capacity than C.
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Perhaps more significantly, the price offered as a return on capital will 
only be relevant for capital equipment yet to be purchased and installed, 
that is, for avoidable capacity. Unavoidable capacity - reflecting equipment 
installed and other sunk costs - need receive no inducement from the BGC and 
no price need be offered for a return on these investments. In particular,
B G C ‘s monopsony was enforced after several fields had been discovered between 
1965 and 1967. Thus, the risks and costs of exploration and initial 
appraisal drilling were borne by the company without being represented m  
avoidable costs. For the fields where costs are sunk, the depressing effect 
of BG C 's monopoly on new capacity investment will be offset. Diagram 3i shov/s 
how the amount of capacity will be higher than A at A 1, given the marginal 
capacity buying cost scheduLe MBCC 1 instead of M B C C . For newer fieLds, 
however, companies will be reluctant to undertake exploration and initial 
appraisal for no return.
6.5.3 The Long-Run Impact
Across fields, the BGC does not have to offer a similar price for gas supplies 
and can instead act as a price discriminating monopsonist. Since the BGC 
will be able to offer points along the industry's marginal capacity cost 
schedule, its buying costs will be identical to the industry's marginal 
costs, and the distortion to company decisions from B G C 's monopsony per se 
will disappear. As we have noted, however, the B G C 's marginal costs will 
be the marginal avoidable costs. Since the private sector must discover 
a field before entering price negotiations with the BGC, the negotiated price 
will not cover its exploration expenses. Although the BGC must he aware 
th it exploration would dwindle and hence its later profits would decline, 
it has continued to adopt a fieid-by-fieid approach denying any connection 
between the price paid on one field with prospects elsewhere (4 7 ).
Our analysis suggests this might have been a rational profit maximising policy 
if the explored acreage was large relative to the unexplored regions. Then 
the advantage of extracting profits from sunk costs wouLd outweigh the loss 
of profits from regions that might remain unexplored. In diagram 32, the 
lifetime profits of exploiting the private sector's sunk costs would be area 
Ogdf less costs of ab e . Ii the private s e c t o r s  sunk costs are not exploited 
then B G C 's profits would be represented by the triangle Ocg. The policy 
of extracting profits would maximise BGC's profits if Oaef is greater than 
bed .
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Diagram 33 indicates how the economic rent from gasfieids may he split between 
the BGC, the private sector and gas consumers. Clearly the overall, size of 
rent is Less than depicted in diagram 22 of section 3./.10. This, of course, 
is only the initial distribution of rent. Depending on the final destination 
of B G C ’s surplus, the consumer surplus may be greater than shown. If the 
BGC chose to subsidise gas consumers via the price of gas, then the- consumer 
surplus may increase, but the BGC would need recourse to some non-price 
mechanism to ration supplies. Since such a non-price mechanism has not 
been to the fore in allocating non-associated gas supplies, there is no evidence
that the BGC has lowered the price of gas to consumers m  order to pass on
the surplus. The other route to enlarge the consumer surplus is via income 
transfers through general taxation. For this route to be operative the BGC 
must relinquish its profits to the Treasury. Since such reLmquishinents 
have not been m  evidence - until recent times when legislation forced the 
BGC to make an excess profits levy - we doubt that the consumer surplus has 
been Larger than depicted m  the diagram. As a corollary to this reasoning,
much of the B G C 1s surplus must have remained m  the BGC, absorbed in terms
of organisational slack.
The overwhelming effect of B G C 's monopsony on the distribution of economic 
rent w i n  have been to transfer the rent from large private o i l  companies 
to a large public corporation, the BGC. In the process, the consumer 
surplus wiLL have been reduced compared to the "no policy" outcome since 
lewer fields will have been developed and recoverable gas reserves will have 
dec lined.
6 . 6  O i l field Taxation
The government's objective for the North Sea tax system seems to have been 
to collect oilfield profits - both in terms of the economic rent associated 
with production from any non-renewable resource and m  terms of the 
unexpected profits earned on developed fields following dramatic increases 
m  crude o n  prices. Before considering the impact of the tax system 
a rider is required. Some of the comments beiow refer not only to oilfields 
but also to gasfieids. Although the gasfieids m  the southern basin of 
the North Sea are exempt from SPD and PRT because of their early dates ot 
discovery, they are not exempt from the other two elements of North Sea 
profits taxation, namely royalties ana Corporation Tax. The partiaL relevance 
to gasfieids will not be made explicit in the following discussion.
6.5.4 Distribution of Economic Rent
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To be able to analyse the tax system s distributive consequences, we must
lirst consider the system's impact. For a full analysis we would require a 
detailed account of the system, its rates, its allowances and its 
interconnections. Here, all we need to note is that the system is partly 
a tax on revenues and partly a tax on pro!its.
6 .6 . 1  Taxing Revenues
A tax on revenues may have several consequences lor commercial decision­
makers (48). With a given capacity, the effect of a fixed rate ot revenue 
tax will be to lower the company's marginal revenue schedules by the fixed 
percentage (diagram 34). The relative marginal incentives directing output 
decisions would not be affected. The incentives to install capacity, however, 
would be affected. Marginal net operating profits would decline, bringing 
the marginal benei.it schedule'down by a constant absolute amount and, thus, 
reducing tn© attractiveness of capacity installation (diagram 3b). Given the 
lower capacity, output in ail periods is likely to be reduced. However, 
given that marginal operating costs will probably be more sensitive to early 
rather than later output (since m  the early period fields w i n  be operating 
ciose to platform capacity), a decline m  early production will increase 
marginal operating profits more than an equal sized decline m  later production. 
Hence, a profit maximising producer will tend co reduce later production if 
capacity is lower. Taxing revenues will not affect output profiles directly, 
but by making capacity less attractive, recoverable reserves will b© lower 
with the bulk of the decline in production coming after peak supplies have 
been reached.
6.6.2 Taxing Profits and the Normal Return on Capital
If profits for tax purposes are defined as the economist's concept of pure 
profits - the level of profits over and above the leveL necessary to induce 
investment and production - then a tax on profits will have no effect on
decision-making. If profits are defined m  a way that does not coincide with
pure profits, then production and investment decisions may be affected. In 
order to-analyse the impact of taxing North Sea profits we will first develop 
the notion of a non-distortionary tax system. The North Sea tax structure 
wilL then be' compared to the non-distortionary system to assess its impact.
Diagram 36 shows the producer surplus (Oad) from developing an oilfield; at
capacity A, although total economic rent is positive, there is no marginal
economic rent, so' that payment of taxes on the marginal unit of capacity 
would distort the allocation of investment sources. A tax system based on
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pure profits would not tax the marginal unit of capacity at A but would tax 
m t r a m n r g i n a 1 units from 0 up to but not including A. Consider a system 
where marginal taxable profits are exactly the marginal benefits, that is, 
marginal operating profits discounted at the company's rate of discount,
Less ail the company’s marginal capacity costs. In this system, the tax 
base would be the producer surplus in diagram 36.
Aside from the arguments concerning risk, for a tax system to capture pure 
profits its cost allowances must reflect not only the scale of expenditure 
but also the timing of expenditure relative to prolits. Pure profits are 
the net operating profits over and above the level of profits reflecting the 
normal return on capital. The lead time together with the normal rate of 
return to capital will indicate the absolute level, of profits to set aside 
as the normal return on capital. Since the system of North Sea taxation has 
no allowance systematically linked to the Length ol delay before a fie id 
comes onstream or the length of payback, it cannot hope to tax pure profits 
and only pure profits. In some circumstances the allowances related to 
capital expenditure may exceed the normal return to capital. More often 
though the capital allowances underestimate the return to capital. The tax 
system then represents a tax on capital and will be a disincentive to 
installing North Sea capacity.
6.6.3 Taxing Profits and Risk-bearing
Extending the principle of non-distortionary taxation into risky projects is 
less straightforward. Section 3.7.3 suggested that m  the margin, expected 
profits must be positive to attract investors to bear risks. If m  
diagram 36 the marginal benefit schedule represents expected marginal benefits, 
then the pre-tax capacity choice would be less than A at B (say) and a tax 
system based on pure profits would leave the marginal units of capacity at 
B untaxed. With risks the producer surplus would be less than Obcd.
Riskiness reflects the danger that the company will make a loss by 
investing m  this project (earn a lower return than available elsewhere).
For example, the size of the necessary risk premium may be proportionsL to 
the scale of capital expenditure. Then the producer surplus might be 
O c d , which if adopted as a tax base might be non-distortionary. Pre-tax 
and post-tax marginal- benefits would appear as in diagram 37. Such a tax 
system is not, however, guaranteed to be non-distortionary. The lack of 
any distortion rests on leaving the marginal profits unaffected and assumes 
the marginal risk premium will not be altered.
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Risk premia are likely to vary with a company’s total profits - hence, 
taxing mtramarginal profits will tend to affect the size of the marginal 
risk premium required by the company. In the indifference risk-return 
analysis of diagram 38, a tax system that does not affect marginal risk premia 
would move the opportunity locus from AA to BB, where the slope of BD to 
the right of b is the same as the slopo of AA to the right of a. Only if the 
slope of the company's indifference curve at b is the same as the sLope at 
a wilL the tax system be non-distortionary. Since there are no a priori 
reasons for this identical slope - and indeed the move from a to b wiiI differ 
according to each company's circumstances (see section 3.7.8) - it is 
extremely difficult for a tax system to have no effect on capacity installation. 
For a tax system to have no impact on the capacity choice it would have to 
reduce the opportunity locus in a way that imitates each company's indifference 
curves. For example, the pre-tax combination of a in diagram 38 may involve 
the same capacity choice as the positions on the post-tax locus from a to A 1 - 
a locus derived by keeping the tax base constant but increasing the rate of 
tax. At the rate of tax depicted by a point such as C, the tax system would 
need to be aware of the slope of the indifference curve through C and imitate 
it. Although it is possible to envisage a tax system that might be capable 
of this imitation for one or two companies, it is not possibLe to conceive 
of a system capable of such neutrality for the wide range of North Sea projects 
and companies. We could repeat these comments over the choice between 
relatively certain profits from early production and relatively uncertain 
profits from later production to suggest any tax system is likely to affect 
a field's rate of depletion.
Given the imperfections in the capital and risk markets, distortions because 
of the tax system are inevitable. Indeed given these imperfections, distortions 
that tend to increase the extent of installed capacity or de L ay output may be 
desirable (as indicated by our transaction costless world). IVe have already 
noted that Corporation Tax alone will tend to aggravate rather than alleviate 
these distortions. For North Sea taxation to offset these biases it must
f
steepen the risk-return opportunity locus, that is, transfer the financial 
risks to the government more than proportionately to the transfer of expected 
return. The effect of lowering the opportunity locus is that for the same 
expected return greater risks must be taken (for the same Level of risks, 
the expected return will be lower), which is the inevitable consequence of 
any tax system. However, different tax systems will offer different 
incentives for holding incremental units of risk. The steeper the opportunity 
Locus then,for a given increase m  risk takingfthe expected return would 
increase by a greater amount. To achieve a steeper opportunity Locus than
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the pre-tax locus, taxes as a proportion of profits must decline as 
capacity increases so the tax take declines with marginal profits. Since 
such progressiveness is lacking from the North Sea tax system (see the 
following chapter), we may conclude that taxation probably aggravates the 
capacity and output nnsailocations.
Indeed, given that the taxation of oil profits has been more directed at 
collecting windfall profits than economic rent, the risk-return locus seems 
to have flattened. Even if taxing pure profits were non-distortionary, 
and even if the North Sea tax system was a tax on pure profits, the attempt 
by governments to capture windfall profits may have an effect on company 
decisions. For fields where capital costs are sunk then a large unexpected 
price increase w i n  raise profits which may be taxed without fear of 
disturbing this field's output profile. For companies considering new 
field prospects or constructing exploration programmes, though, much 
attention will be paid to a government that attempts to c o n e c t  windfall 
profits. The risk-return opportunities look most unfavourable. If the 
pre-tax profits turn out to be better than expected then they w i n  be taxed. 
Additional r i S K S  must be borne with negligible extra compensation m  terms 
of higher expected return, the opportunity locus appears very fiat, North 
Sea capacity is viewed unfavourably and production is brought forward.
6.6.4 Distribution of Profits
Given the international nature of the world oil market, the consequences of 
the tax system on depressing North Sea capacity and on bringing production 
forward w i n  have negligible impact on the price paid by the consumer.
The consumer surplus will not be affected by North Sea profits taxation and 
only the producer surplus need be considered here. The pre-tax and post-tax 
distribution of profits are displayed m  diagrams 39(a) and (b) respectively. 
Whether this method of profit collection would yield greater revenues for the 
Treasury than the licence bids made m  the "no policy" scenario will depend 
on the extent of competition in the industry.
6 ./ Summary
Policy formulation is indeed difficult. The complexities of the industry 
by and large deny the achievement of justifiable targets by government. 
Moreover, the occasions when policy acts in the wrong direction are not 
infrequent. Interactions between different criteria imply that even when 
a particular policy comes close to achieving its intended aim, it
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aggravates other difficulties m  achieving other targets.
Not only has this chapter sketched the background for our more detailed 
analysis, but it has also framed the terms of reference for our later 
analysis by determining both the problem area and the policy creating 
the most problems. The final column m  Table 2 suggests the objective 
which is most frequently hindered by policy is one of the two objectives 
omitted from the list of intentions recognised by government - namely 
the overall development and production of North Sea reserves (as distinct 
from the timing of development or production). In this area policy appears 
to aggravate the mi sal location of resources more severely than in other 
areas. Moreover, recognitiion of this area as problematic, let alone 
recognition of the aggravation of the problem by policy, is not common.
The following chapters elaborate on the nature and extent of this problem 
area. This chapter has also suggested that the policy whose impact is 
furthest from its intention is oil taxation. Thus, the topic m  subsequent 
chapters is the effect of oil tax policy on development decisions.
A further contribution of this chapter is to clarify the approach we should 
adopt m  later chapters. This chapter has shown t.ax policy is not one 
element of an integrated package towards the North Sea exploration and 
production sector. Hence, it is appropriate to adopt a pragmatic, isolated 
analysis of the effects oi taxation, without undue consideration of the 
interactions between tax policy and the other elements of policy.
This chapter has not contributed directly to the search for a remedy to 
the problems. We suggest policy affects the allocation of resources in 
ways that are not intended, ana are probably not realised, and thus the 
poLicy outcome is iikeiy to be inferior (ex post) to the outcome that would 
have occured in the absence of poLicy. Perhaps the stated intentions of 
politicians and bureaucrats m  terms of economic criteria are not their 
real intentions - only an analysis of political and bureaucratic motivations 
via the economies of poLitics would determine this - and perhaps they ar© 
pursuing personal interests which have been rationalised into social interests, 
out, m  any case, we doubt if the impacts of policy are realised.
The outcome that would have occurred m  the absence of policy, however, is no 
longer attainable. In particular, allocating licences through a system 
of auctions would have created a distribution of licences that is not possible 
to emulate by switching now to a system of auctioning licences. 'Die extent 
of o n - b e a r i n g  acreage that has already been licensed by a discretionary
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system (between 60% and 90% of oil-bearing acreage has already been 
licensed (49)) suggests that such a switch would, at best, only partially 
rectify existing problems. Our analysis of licensing may enlighten 
some about the effects ol an auctioning system, but the major problems 
in North Sea economics are now beyond rectification by changes in licensing 
p o 1ic y .
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FOOTNOTES
1. Davis J.D. High Cost Oil and Gas Resources, Croom Helm, London, 1981
presents some interesting variations on the relinquishment specifications 
of a licence.
2. The specification of the bidding subject has received much academic
interest. See Ramsey J.B. Bidding and Oil Leases, Jai Press, Connecticut, 
1980 and McDonald S.L. The Leasing of Federal Lands for Fossil Fuels 
Production, John S. Hopkins, London, 1979.
3 . Me Don a id S.L. The Licensing o.t Federal Lands for Fossil Fuels Production,
ibid, p. 82-85 discusses some of these reasons for a downward slope 
on the demand curve. Note, however, that his demand curve has a 
different temporal interpretation trom ours.
4. As if there are only two time periods, now and later. This assumption
is not necessary and is used only to simplify the exposition.
5. Strictly, once a tract has been explored and, perhaps, developed, it
will move into another market of tracts with negligible remaining 
economic rent.
6 . Specifically, see sections 3.6 and 3.7 below.
/. See Robinson C. and Rowland C, "North Sea Oil and Gas" m  Johnson P. (ed)
The Structure ot British Industry, Granada, London, 1980 for some
quantification of the degree of concentration.
8 . Namely, the discount of unit trust prices to the average value of the 
shares heiu oy the trust.
9 . This is merely an application of the general point raised by Gravelie
H. and Rees R. Microeconomics, Longman, London, 1981 on resources being 
freer to move m  the long-run and thus extracting economic rent.
10. This does not imply that technically most efficient iirms will receive 
a greater share of economic rent; merely that they w i n  perform a 
greater share of the productive activity.
11. This dimension ot exploration has received much interest, although it is
rare tor authors to recognise both the public good and the pub Lie
bad interpretation. See, tor example, Stigiitz J.E. "Tne Etficiency 
ot Market Prices m  Long-Run Allocations m  the 0)1 Industry" m  
Brannon G.M. (ed) Studies m  Energy Tax Policy, Ballinger, Cambridge 
Mass., 1975, Smith V.K. Scarcity ana Growth Reconsidered, John S.
Hopkins, London, 19/9, Dasgupta P.J. and Heal G.M. Economic Theory 
ana Exhaustible Resources, C a m b n u g e  University Press, Weiwyn, 19/9 
or Ramsey J.B. The Economics ot Exploration for Energy Resources,
Jai Press, Connecticut, 1 9 8 0 .
12. This is the point argued eloquently by McDonald S.L. The Leasing of
Federal Lands tor Fossil Fueis Production, op cit.
13. The geological iorces that alter costs are explained m  Davidson P.
"The Economics of Natural Resources" Chaitenge, Voi 22 N o .1, March/April 
iy«i and m  MansveLt Beck F.W. and Wxgg K.M. The Economics ot O n s h o r e  
Oil ana Gas Supplies, Lexington, Toronto, i»//.
- t2y -
15. 
L 6 .
14 .
17 .
18 . 
19.
20 .
2 1 .
22.
23. 
24 .
25.
26.
Acteiman M.A. The W o n g  Petroleum Market, John S. Hopkins, London, 19/2 
elaborates on these points (particularly on pages 19-21).
The extension t.o a larger number of periods is straightforward.
Some have argued that reservoir damage occurs ii too last an initial 
rate of production is pursued, and thus overai l recovery may be 
reduced. For example, see pindyck R.S. "The Optimal Exploration 
and Production of Nonrecoverabie Resources" Journal, ol Political 
Economy, Voi 10 N o . 2, October 1978. Our conceptualisation does not 
allow for this possibility. By Linking the capacity level to 
the rate of early production this interaction could be included 
m  our model. We doubt, however, the validity of these arguments 
m  a North Sea context, where the range of .feasible initial production 
rates is technically and geologically limited.
First discussed by Hotel Ling H. "The Economics of Exhaustible Resources" 
Journal of Political Economy, V o l . 39, 1 931.
Diminishing marginal returns to capacity are referenced by Adelman M.A.
The World Petroleum Market, op cit.
More details can be found m  Robinson C. and Morgan J. North Sea Oil 
m  the Future:Economic Analysis and Government Policy, Macmillan,
London, 1978 and in chapter 8 .
See Robinson C. and Rowland C. "North Sea O H  and Gas", op cit. Note
that the semi-monopoLised world oil market suggests the world oil 
price will be affected and hence rates of depletion everywhere will be 
affected. This is explained m  Robinson C. and Morgan J. North Sea 
Oil in the Future; Economic Analysis and Government Policy, op cit.
In this context, the monopolised nature of the world oil market is 
not relevant - first, because the removal of a world monopoly is
outside UK policy realms, and second, our concern is for UK welfare
not for global well-being.
Evidence for the increase in international gas trade can be found 
m  Kaiisch R.B. "The Outlook for International Trade in Natural
Gas" m  Dunkerley J. (ed) International Energy Strategies, Gunn and
Hain, Cambridge Mass., 1980 and in Hawdon D. World Transport of Energy, 
Staniland Hail, London, 1977.
See Hirschleifer J. Investment, Interest and Capital, Prentice-Hali,
New Jersey, 19/0.
This is obviously true when this field is the company's sole asset.
As introduced by Musgrave R.A. and Musgrave P.B. Public Finance in 
Theory and Practice, McGraw Hill, London, 1976.
More details can be found m  Robinson C. and Morgan J. North Sea Oil 
m  the Future; Economic Analysis and Government Policy, op cit.
The imponderables m  this debate are well cited by Robinson C . and 
Morgan J . North Sea Oil in the Future : Economic Analysis and Government 
Policy, op cit.
27. See Barker T. and Brailovsky Oil or Industry? Energy, Industrialisation 
nnd Economic PoLicy in Canada, Mexico, Norway, the Netherlands and
the United Kingdom, Academic Press, London, 1981 .
28. Sections 4.1 and 4.2 in chapter 4 continue the analysis ol this and 
the next section a I g e b r a i c a I a n d  empirically.
29. Note that in the absence of transaction costs, an ex ante Paretian 
improvement is identical to an ex post improvement, given our 
distinction between ex ante and ex post improvements drawn in 
chapter 2 .
30. Assuming costs are an increasing, and benefits are a decreasing, 
function of oil. quantity.
31. Elaborated m  Mishan E.J. Economic Efficiency and Social Welfare 
George Allen &. Unwin, London, L981. The original exposition is m  
Ricardo D. Principles of Political Economy and Taxation, Dent,
London, 191L.
32. At any given price - see chapter 6 ,
33. See the previous paragraph.
34. This assumption is not necessary for our argument, it is only used to 
simplify the analysis. Ignoring this assumption opens up the 
possibility that other parties .might benefit from North Sea oil 
directly (other than the licensee and the licensee). In principle, 
policy intentions on distribution would be unaffected by these 
other parties - we wouLd attempt to leave their share of rent 
unchanged.
35. Other schemes of payment (for example, royalty payments or net 
profit arrangements) link the bids to performance m  later years, but 
these are not considered here. They not only aLter the distribution of 
windfall profits but - for the same reasons that Corporation Tax tends 
not to operate neutraLLy - they also alter the profit maximising 
depletion and capacity choices. The other schemes may thus be thought 
of as lower cash payments and greater Corporation Tax liability, with
a bidded Corporation Tax rate. See McDonald S.L. The Leasing of Federal 
Lands for Fossil Fuels Production, op cit and Ramsay J.B. Bidding and 
Oil Leases, op cit.
36. See Mishan E.J. An Introduction to Normative Economics, George Allen, 
Unwin, London, 1980.
37. See Robinson C "Oil Depletion Policy in the United Kingdom" Three Banks 
Review No. 135, September 1982, Robinson C. "The Errors of North Sea 
Policy" Lloyds Bank Review No. l4l, JuLy 1981, Hann.P.D. Government and 
North Sea O i l , University of Surrey, forthcoming thesis,
Robinson C. "A Review of North Sea Policy" Zeitschsi^ft fur Energie 
Wirtschaft April 1978, Robinson C. and Morgan J. North Sea Oil in the 
Future: Economic Analysis and Government PoLicy, op cit, Robinson. C'. 
and Rowland C. "North Sea Oil and Gas", op cit, Cochrane S. and 
Francis J. "Offshore Petroleum Resources; A Review of UK Policy",
Energy Policy, March i9/7, HMSO Energy Policy:A Consultative Document, 
HMSO, London, i9/8, Dept of Energy Offshore Oil Policy, Energy 
Commission Paper No. 19, HMSO, 1978, Dept of Energy Development of the 
Oil and Gas Resources of the United Kingdom,H MSO, 1 9 /6- 1 9 8 2 , Manners I.R. 
Planning for North Sea Oil: the UK Experience, University of Texas,
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Policy Study No. 6 , 19/8, Hamilton A. North Sea Impact:Qitshore O n  
and the British Economy, International Institute lor Economic Researcn, 
London, 19/tt and Dam K.VV. Oil Resources: Who Gets What How? University 
ot Chicago Press, London, t9 /o amongst others.
38. And as UK oil consumption has drop >eu towards s e i i - s u m c i e n c y !
See the statements by the then Secretary ol State for Energy,
Mr. David Howeii, reported in Department of Energy Development 
of the O n  and Gas Resources in the United Kingdom, HMSO, London, 1981.
39. This c o r o n a r y  is due to Dam K.W. O il Resources: Who Gets What H o w ? , op ci
40. In particular, with UK nationalised corporation involvement.
41. The V a n e y  guidelines appeared m  HMSO, Weekly Hansard (Commons)
Written Answers, 6 th December i9v4, columns 648-50 and the Howell 
statement m  Department of Energy Development of the O n  and Gas 
Resources in the United Kingdom, op cit. Most recently, Mr, Lawson 
reassured the industry that no oil production cutbacks would be 
imposed "at least until the end of 1984" HMSO, Weekly Hansard (Commons), 
Volume 25 Issue No. 1246, 8th-l0th June 1982, Written Answers Column 6 .
42. Formerly the Gas Council.
43. Note that the legal restraints on collusion over work programmes will 
tend to be less restrictive than legal restraints on collusion over 
price bids.
44. Although not included m  Mr. Errol's five stated preferences used 
m  discretionary licensing, this has been used as a criterion for 
allocating Licences - see Dam K.W. Oil Resources; Who Gets What H o w ? r 
op cit.
45. See Lehmann P.J. "Free the Market in British Gas?" Economic Affairs, 
January 1982 and Lehmann P.J. and Shaw N.R. "British Gas Buying
Rights and Natural Gas Depletion" Energy Policy Vol. 10 N o .1, March 1982.
46. This is w e n  documented by Robinson C. Competition for Fuel, Institute 
for Economic Affairs, London, 1971 and Robinson C and Rowland C.
"North Sea Oil and Gas" op cit.
47. See the references in footnote 45. This may no longer be true since 
the BGC suggested that a n  companies which find gas will receive at 
least 2 2p per therm.
48. Brown C.V. and Jackson P.M. Public Sector Economics Martin Robertson, 
Oxford, 1978, give a general account of the consequences of 
taxation.
4 9.. These estimates are derived from the behavioural model of North Sea
recoverable oil reserves described in chapter 6 , and vary according 
to whether optimistic or pessimistic assumptions about the geology 
of unexplored acreages are adopted.
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Chapter 4 : Comparative Statics ol North Sea Profits Taxation (i)
1. Introduction
We begin the detailed analysis ol o n  tax policy by an examination ol the 
effects of the difierent components of the North Sea fiscal, structure 
(described m  chapter l). Chapter 5 continues this anaLysis of oil tax 
p o n c y  by examining the effects of tax dynamics.
The North Sea represents one of the most profitable UK industrial ventures 
of recent times. Unsurprisingly the split of these profits between the 
private sector and government has attracted considerable interest. As a 
result there is a tax levied solely on oil related profits (Petroleum 
Revenue Tax, PRT) - but why should this industry be subject to an additional 
tax, while other industries pay Corporation Tax alone? To demonstrate the 
significance of PRT m  offshore economics the impact of PRT is analysed m  the 
next section. This chapter then isolates some economic aspects of oil 
production that imply an additional tax is necessary, and by identifying 
certain peculiarities of oii production suggests desirable features for this 
tax. Next, PRT is assessed in the Light of these recommendations. We then 
consider whether the problems oi the tax system are related to PRT specifically 
or to the other components of the fiscaL structure. Before concluding with 
some remarks on ways to improve the tax system, we indicate the possible 
scale of the problems which may arise for future discoveries.
2. The Impact of SpeciaL North Sea Taxation
2.1 Aggregate Impact
The basic structure of North Sea taxation is described in chapter L, and 
a r,mg© for the differences made by PRT to government tax revenues is 
shown year-by-year' in Figure i and in total jin Table L. In Figure L the 
unbroken lines show a range for total pre-tax net revenues that may be 
generated by oil projects- (gross revenue less a n  development and operating 
costs). The top end of the range assumes present crude oiL prices are 
sustained and further oii price rises occur over the next few years (2 ).
This would be nicely to induce exploration work on the Continental. Shelf 
and the development of many new discoveries - specifically we assume the 
highest production profile introduced m  chapter i. Peak oil supplies 
would not exceed 1 2 0 million tonnes per year, but1there would be a slow 
decline to around 90 million tonnes by 1990 with supplies maintaining this 
level of output for the next few years. In these circumstances annual
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generated pre-tax net revenues could rise to over £30 billion m  current 
value terms. Present prices, however, may not be sustained (3) so that 
lower fields would ho commercial. Although peak output would not be 
affected, supplies might drop continuously to below 70 million tonnes m  1995 
and under 40 million tonnes by the year 2000 (see the middle production 
profile introduced m  chapter i). The pre-tax net revenues generated otfshor© 
would be much less, fluctuating around £i0 to 1 2 biLlion m  the 1980s 
and tne mid 1990s.
Corresponding to these two scenarios the dashed lines m  Figure l show 
total government revenues with PRT (4). Annual, royalties, PRT and 
Corporation Tax combined from the North Sea could rise to £25 billion ±n 
current vaiue terms or the total receipts may stabilise around the much 
lower tevei of £8 to 9 billion. Tne dotted lines show government revenues 
as if PRT were not levied, and thus, the distance between the dashed and 
the dotted lines shows the significance of PRT as a tax collector. In the 
favourable oil climate an additional £4 to 5 billion per annum is raised 
in the Late 1980s ana early L990s by imposing PUT, although in the depressed 
conditions the additional tax revenues fall to between £2 and 3 billion per 
annum m  this period. The bottom line shows North Sea tax revenues as if 
Corporation Tax was the only North Sea duty. The distance between this 
u n e  and the dashed line reflects the impact oi royalty payments, w m c h  is 
clearly less significant than the impact oi PRT.
The sensitivity ot absolute tax revenues to price changes is not mirrored 
by a similar sensitivity with respect to price of the government s 
percentage tax "take". Without PRT the overall government take wouLd be m  
the low sixty percents regardless ox whether favourable or depressed, 
conditions materialise m  the oil market (Tabie l), and it would be just 
over fifty percent H  there were neither PRT nor royalty payments.
Imposing PRT increases the government take by about twenty percentage 
points compared with a tax system of Corporation Tax ana royalty only, 
but tins increase is independent of which scenario on price expectations 
is fulfilled - the government will receive tour-tiiths of the resources 
generated onshore' whether prices are depressed or favourable.
2.2 Fieid-by-Fie ui Tax Burden
PRT not only fails to increase the price sensitivity of tax takes, but 
it a Iso creates new incentives and new burdens for UK oil producers.
Table L indicates the importance of PRT m  changing the composition of 
the government take. Even in depressed circumstances where total absolute
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Table I: North Son Taxes as a Percent of Total Pre-Tax Net Revenues 
Generated m  Oil Production from the UK Continental Shelf 
over the lifetime of North Sea Oil (current values)________
Depressed Oil Favourable Oil
Climate Climate
Without PRT and Royalties
(Corporation Tax only) Overall Take 53 53
Without PRT Overall Take 61. 62
of which, Corporation Tax 45 44
Royalties 16 17
Current System OveraiL Take 82 81
of which, PRT 43 39
Corporation Tax 2i 24
Royalties l6 17
Note: This table is consistent with the assumptions of figure i.
The "depressed oil climate" assumes the LPD price scenario 
of lootnote 2 and oil reserves of 2030 million tonnes. The 
"favourable oil climate" assumes the UMP price scenario of 
footnote 2 and oil reserves of 3i20 million tonnes.
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government revenues are least affected by levying PRT (Figure l t Lower case), 
PRT accounts for over one-half of annual government revenues. The way 
PRT changes anticipated profitability will be of crucial importance to the 
activities on the Sheif and to the benefits enjoyed by Britain from these 
ac tivi ties.
The scale of the changes made by PRT and by PRT and royalties combined for 
25 commercially established oilfields is demonstrated in Tables 2, 3, 4 and 
5 under the assumption of oil prices rising m  Line with World inflation, 
that is staying roughly constant m  real terms (5). These discoveries are 
the fields onstream, in development or where a development decision seems 
imminent. Although the cost estimates are based on the most reliable and 
up-to-date information available, one must be wary of drawing precise 
conclusions on the impact of any specific project. For this reason the 
analysis is focussed on more general impressions pinpointing the 
dominant themes.
Tables 2, 3, 4 and 5 demonstrate the varied impact of PRT and royalties 
across oilfields. The after-tax real net present values per tonne and 
the real rates of return on some projects are substantially reduced by PRT 
(BeryL, Claymore, Dunlin, Forties, Fulmar, Hutton NW, Murchison UK,
Ninian, Piper and Thistle) while other projects suffer less. The impact 
on government takes is just as varied: on some fie las it increases by over 
twenty percentage points, although on other projects the increase is much 
less marked (Argyll, Auk, Cormorant, Heather and Montrose). Profits on the 
fields where the impact of PRT is substantial are heavily penalised by PRT 
and royalties together. However, the projects which are bareLy affected by 
PRT are penalised by royalties (ArgyiL, Auk, Beatrice, Buchan, Cormorant, 
Heather and Montrose), while there are some fields where the PRT impact 
relative to the royaLty impact is severe (Beryl, Brae, Brent, Claymore, 
Dunlin, Forties, Hutton, Magnus, Maureen, Murchison UK, N m i a n ,  Piper and 
Thistle). CLearLy PRT and, to a lesser extent, royalty payments are 
significant features of oil profits taxation. But it is not clear whether 
the PRT burden, or whether the combined PRT and royalty burden, are well 
placed. Nor indeed, is it clear whether North Sea profits warrant a 
different tax treatment with different rules and incentives from profits 
made elsewhere in the UK.
Table 2; The Fieid-by-FieId Impact of Special North Sea Taxation on 
Real Internal Rates of R e t u r n _______________  ____
Post-tax Expected Decrease due Decrease due to PRT
Value to PUT and Royalty
(%. per annum) (Percentage (percentage
points) points)
Argyl I 2 '/ . 4 0 3.8
Auk 27.4 0.5 4.4
Beatrice 1 2 . 6 4 .0 6.9
Beryl 2 0 . 8 9.8 1 2 . 8
Brae 13.1 7.3 9.9
Brent 1 0 . 1 6.7 8 . 6
Buchan 8 . 0 3.3 1 1 . t
C 1 nymore 19.5 9.5 12.7
Cormorant 2.4 0 2 . 2
Cormorant Nth 8.4 5.5 7.4
Dunlin 22.3 10.4 13.7
Forties 30.3 1 1 . 8 14.6
Fulmar 24.2 1 6 .3 19.6
Heather 4.2 0.7 2.5
Hutton i2 .7 7.7 10 .3
Hutton NW 18.3 10.9 14.1
Magnus 8.5 6.5 8.4
Maureen 8 . 6 4.7 6.9
Montrose t 3 . 0 1 .4 3.6
Murchison UK 17.6 L2 .5 1.5.2
Ninian 1 3.9 9.3 11.9
Piper 38 . 6 13.8 17.8
Statfjord UK 15.0 7.0 16.9
Tartan 13.0 5. 1 7.8
Thistle 12 .5 8 . 6 10.9
Note; Prices as in CPI scenario, see footnote 2
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Table 3 : The Field-by-Fieid Impact of Special North Sea Taxation on
Net Present V a lues* (£ mi 111 on in 1980 terms)
Post-tax Expected Decrease due Decrease due to
Value______________ to PRT_______________  PRT and Royalty
ArgylL 156 I 45
Auk 138 5 48
Beatrice 40 66 119
Beryl 474 1050 1361
Brae 80 250 353
Brent 23 2384 3199
Buchan -20 34 66
Claymore 317 602 8 1 1
Cormorant - 6 8 0 17
Cormorant Nth -107 429 6 1 2
Dunlin 317 517 691
Forties 2678 5086 6344
Fulmar 319 782 976
Heather -109 12 45
Hutton 49 185 258
Hutton NVY l4i 286 383
Magnus -77 412 555
Maureen -27 98 151
Montrose 56 29 78
Murchison UK L82 510 650
Ninian 438 1684 2226
Piper 1094 1631 2091
Stat fjord UK 154 418 544
Tartan 49 1 1 2 178
Thistle 144 755 1 002
* discounted at a rate of 1 0% per annum
Note; Prices as in CPI price scenario, see footnote 2
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Table 4 ; The Fi©id-by-FieId Impact of Special North Sea Taxation on 
Net Present Values* per tonne (£ 1 n 1980 v a I u e s ) ______
Expected Value Decrease due Decrease due to
_ _ _ _ _________  to PRT_______ PRT and Royalty
Argyl1 13 .0 0 . 2 3.9
Auk 17.2 0 . 6 5.0
Beatrice 2.5 4.3 7.7
Beryl 5.0 1 1 . 2 14.5
Brae 1.9 5.8 8 . 2
Brent 0 . 1 8.5 11.4
Buchan -2.4 4 . L 8 . 0
C laymore 6 . 2 ii . 6 15.7
Cormorant -14.9 0 3.8
Cormorant Nth -i .4 5.6 7.9
Dunlin 7.8 1 2 . 8 17. 1
Forties 1 0 . 1 19.1 23.9
Fu Imar 4.8 1 1 . 8 17 .7
Heather -11 .5 1.3 4.7
Hutton 1.5 5.8 8 . 1
Hutton NW 3.8 7.6 1 0 . 2
Magnus - 1  . 1 5.7 7.6
Maureen -1.4 5.0 7.7
Montrose 4.5 2.4 6.3
Murchison UK 4.5 1 2 . 8 16.3
Ninian 3.1 11.9 1.5.7
Piper 12.5 18.6 23.9
Statfjord UK 2 . 8 7.7 1 0 , 0
Tartan 2.3 5.3 8.4
Thistle 2.4 12.5 16.5
* discounted at L0% per annum
Note; Prices as m  CPI price scenario, see footnote 2
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TabLe 5 : The FieLd-by-Fieid Impact of Special North Sea Taxation
on Government Takes
Post-Tax Expected Increase due Increase due to
VnLue to PRT PRT and Royalty
(percent of real (percentage (percentage
resources points) points)
generated)
ArgyI I 58.7 0.3 9.4
Auk 6 1 . 2 0.9 1 0 . 1
Beatrice 72.6 11.3 20.3
Beryl 85.2 29.1 36.4
Brae / 9.9 20.9 29.0
Brent 84.8 26.5 34, L
Buchan 77.6 1 1 . 2 2 1 . 6
Claymore 82. 1 25. l 32.7
Cormorant 84 .9 0 L5 . 6
Cormorant Nth 8 2 . 2 21 .5 30.1
Dunlin 81 . 1 25.4 31.8
Forties 84 .9 29.8 36.7
Fulmar 85.2 29.3 36. 3
Heather 78.6 3.9 13.3
Hut ton 80 . 1 2 1 . 0 29.0
Hutton NW 80.9 23.4 31 . 0
Magnus 84 .7 25.4 33.2
Maureen /8 .7 14. 1 25.0
Montrose 66.4 4.9 13.5
Murchison UK 83.7 26.8 34.0
Ninian 84 .2 26.3 33.8
Pi per 82 . 3 27 .0 34 . 1
Statljord UK 83.6 27.2 34.3
Tartan n  .o 17.0 26.0
Thistle 84 . 1 25.8 33.4
Note; Prices as m  CPI price scenario, see footnote 2
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To see whether it is appropriate to impose on North Sea operators the fiscal 
environment described above we must explore the incidence and effects 
of standard Corporation Tax elsewhere m  the economy. Although there is 
an extensive debate on this subject (6 ), it we restrict our attention to 
p uce-taxing industries (xor example, dominated by world markets) the 
burden or Corporation Tax seems to f a n  on pure profits (7) leaving the 
returns to capital and Labour largely unaffected. We develop this theme 
m  the next three sections.
3.1 P r o n t s  in a Decision-Making Model
Let represent a vector of inputs of the h factors of production at
time t, and b the corresponding output vector obtained by employing t+1 '
>* JJthese factors at time t+t. The production function g (a ;b ) ^ O
' t t t+ 1 /\
summarises the relationship between inputs and outputs. Prices for these
commodities are represented by the vectors P and P , expressed m  a unitt t+i
of account associated with period t=i. Alternatively, the price vectors 
may be represented by vectors continually revalued m  terms associated 
with the current period: Pt and Pt+1, which are the undiscounted prices.
To isolate the relationship between the undiscounted and tne discounted 
prices, consider a numeraire commodity, H, whose undiscounted price, PHt 
is constrained to unity for every period, PHt = I V  t . The equivalent 
discounted price need only be unity at time t=l. However, tne vectors 
of discounted prices must be proportional to the set of undiscounted
prices: Pht = Pht = Pht . The trend for discounted prices will define
PHt PHt
the discount factors,/^ t, as ft t - PHt - the quantity of commodities that
PHI
must be given up now (t=i) to obtain the promised delivery of a similar 
bundle at date t. a  I and generally |^t 4  1 ( t 1 ) because consumers tend
to prefer present consumption to future, albeit certain, consumption. The 
discount factors are related to interest rates, ^  t, by $  t+L = 1  j9 t,
i+et
where f t is tne interest rate stipulated in the contract loaning one unit
of numeraire at date t until tune t+L. As P t = PHt , f  t+i = PHt+1 and
Pi! L PHI
PHI = L, then PHt+1 = I PHt and our price system is internally
1 + ft
consistent. Purchasing and reselling is equally attractive to lending.
3. Profits Taxation Outside the North Sea
More importantly, this implies Pht = Pht = 1 Pht or Pt= 1 Pt in its
PHt P t P t
general form used below.
r
Profits made m  producing outputs b from inputs a will be > Pt (b - a )
over the lifetime from t=o to t=T. As b - o and aT=o, these Lifetime1\l o
profits will be C  (Pt+1 b - p a ). In any particular production/G© t+1 t t
cycle, an input vector a will produce b , giving a profit TTt = pt t+i t+i
b -- p a . That is, lifetime profits may be expressed as THt fl- L t t s* _ ^ ^ q C *   -
In terms of undiscounted prices 77%. ~
~ ~ Osince Pt+l = Pt+i r t+i ana Pt = Pt 9  t = Pt y t+i. (l+Ft), Hence Jt 771
£ P t+i TT where TT = (Pt+1 b - Pt(l+ (?t) at)
tzO t t t+1
3.2 Decisions m  the Absence of Taxation
Consider the decisions of a profit maximising producer who has no
influence over prices (or at least who believes he has no influence over
prices). He will choose the vectors at and b subject, to g , in such
-r-L t+i & t'
combination that £  fr will be at its maximum. Formally,
/3£> t
max £  P  t+L (Pt+l bt+L - Pt (l+(°t) at)
at, bt+l
subject to (a, ; bt+i) ^  0t t
Forming the Lagrangian L with X  t as the Lagrangian multiplies, gives rise 
to the following first order conditions for a maximum:
9 L = - P t + l  Pt (1+ f  t) - X  t bgt = o
b a t
^ L = ^ t+1 Pt+l - X t  ^gt = o Vt.
3 bt+l b bt+l
which are some of the characteristics of the maximand. Eliminating
X  t yields - Xt b g't/ ^  at = ^ bt+l = Pt+l Pt ( 1+ fl t)
X t d g t / d  bt+l £ a t t+i Pt+i
~ P  t Pt ^  as Pt+i (i+^t) ~ p t by definition
j&t+l Pt+l
= Pt 
Pt+i
and for the numeraire, = (l+^t)
This is the commonLy quoted result: - often considered as the Pareto 
efficient optimum - of perfect competition, where input ana output vectors 
are adjusted until the marginal rate of transformation equals the ratio 
of prices which equals the return offered in the debt market.
Alternatively from ^ bt+ 1 = P t Pt we could have found
d at t+ L Pt+L
Pt+ 1 ^ bt+l = f t  = ( 1+ <? t)
Pt b at P  t+i
which is equivalent to r t = where j't = Pt-n b bt-n - Pt ^ at
Pt d  at
which we term the marginal rate of accountancy profits. At maximum profit, 
the marginal rate of accountancy profits - called this because it is the 
undiscounted net revenue divided by undiscounted cost of a marginal 
investment - equals the interest rate.
The vaiue added by the production cycle is R = Pt+i b +1 - Pt mt t t
where are the materials employed, a sub-vector of at • I± the only other
factor of production is labour, It, then at = It + mt. So
Rt = Pt+l bt+l - Pt (at - It) but 7T(t = Pt+l bt+l - Pt (L+<®t) at.
Combining and eliminating Pt bt+l gives
= TT t + Pt (i +(?t) a “ Pt (at - It) 
= IT t + <? t Pt at + Pt It.
The value added has three components - J f t the return to the entrepreneur 
m  pure profits ; ^  t Pt at the interest on capital employed; and
Pt It, the return to labour in wages.
3.3 Decisions with Corporation Tax
What are the effects of Corporation Tax within this model? The profit 
maximising producer will be concerned to maximise post-tax profits
1  % ' = I k X  J ~
£oo foe
where Q  is the undiscounted Corporation Tax payments made . m  time t.
In any year, say t-i, Corporation Tax assessable profits will be the 
undlscounted value of that period’s output less the undiscounted cost of 
inputs used m  that period (8 ). Multiplying by the Corporation lax rate, c,
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period, t: C = c ( P t - l  b - l - P t - L  at-l) ^ t
T * t TV i r*l
ft t Ct = £  ft t c Pt-1 bt-L - £  ft
p 3 f t*l
since bo = o and aT = o
yields the Corporation Tax liability, which will be paid m  the following
t c Pt - 1 at - 1
T+l T
« c £  ft t Pt-l bt-i - c £  0  t Pt-i at-1{■ ‘ I  *z> 1
“ c ^  ft Pt+1 bt+i - c £{.0 ft t+i Pt
= c ( ft t+2 Pt+1 bt + i - f t t + L  Pt at)
r-i
Hence  ^„' C:o
r~ c s r
£ r , n = <(-50 L/ t+l (Pt+1 bt+i - Pt (i+<?t) at) -
( ft t+2 Pt+i bt+l - ft t+l Pt at) J
Forming the Lagrangian, L, with A t  as the Lagrangian multipliers, gives 
the first order conditions for the producer's post-tax maximising decision
3 L = -ft t+l Pt ( L + <? t) + c ft t+i Pt - A t  Agt/ A at = 0
A at
b  L = ft  t + L  P t  + 1 - c ft t + 2 Pt+1 - A t  3 gt:/ 3 b t + l  =0 V t
3  b t + l
That is, if the producer chooses the at and bt vectors subject to gt 
>T-I _  ft
that maximises • the marginaJ- rate of transformation
3 bt+l = - At *3 gt/ 3 at
3 at At 3 gt/ 3 bt+i
= ft t+l Pt (l+(?t) - C f t t+L Pt 
ft t+l Pt+l - c f t t+2 Pt+l
- Pf ft t+l (l +(pt - c) ___ since ft t+2 s ft t+i
Pt+l ft t+l (1 - c/ (l +^t+L)) 1 + (ft+l
= (i + &  t+i) (i + gt - c)
Pt+i (1 + ^ t+i - c)
which no Longer equals the ratio of discounted prices or the return offered 
in the debt market. This expression is equivalent to
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Pt+l. ^ bt+l = (l + ^ t  - c)_____
Pt ^ at ( L - c/( 1. +(ft+L))
and Pt+l t) bt+L - p t ^ a t  = rt = l + P t - c - i + e / (i +<?t+i)
Pt b at (L - c/ ( 1 + ft t+i))
= ft t - c + c/ ( 1 + ft t+1 )
1 “ c/ (l + (? t+l )
= ( 1 + ft t+ 1 ) (ft t - c) + c
1 + ft t+i - c
The pre-tax marginal rate of accountancy profits, rt, will be equalised
to a combination ol the one period interest rates in t and in t+i and the
rate of Corporation Tax, c. It no longer equals the interest rate between
periods t and T+i, as in the no tax case. The value added in the production
cycie that produces b +1 from a is R , which equals Pt+i b +1 - Pt mtt _ t t t;
(where mt = at - it) so R = Pt+i bt+l - Pt at + Pt it. Now, as
—  ^  1 _
IT* - pt+L TTe _ jSt+i (Pt+i bt+i - Pt ( i+^t) at) - c (j?t+2 Pt+i bt+i
- P t+l Pt at)
= ( ft t+i Pt+i - c (St+2 Pt+l ) bt+i - (ft t+l Pt (i+(^t) - c ft t+l Pt) at
TTeC = Pt+l bt+i ( 1 - c/ (l+<?t+i)) - Pt at (l + ftt - c)
£s> Pt+l bt + l = *__ + pt at ( 1 + ft t - c)
( l  -  c / ( l + < p t + i ) )  ( i  -  c / (  1 + < p t + l . ) )
Substituting into the vaiue added equation
+ Pt at (l + ftt - c - l + c/(i +fft+i ))
(l - c/(i + ftt+i)
+ Pt Lt
The Corporation Tax leaves the return to labour unairected, but does affect
pure profits and the return to capital. The Treausijiry is now a fourth
recipient of the value added in the production cycie,
3.4 Corporation Tax in Riskless Short Production Cycie Industries (RSPCI)
R = t tt;
(i - c/(i + p t + i ) )
We may characterise the RSPCI sectors by the speed ot the production cycle 
relative to the delay m  paying Corporation Tax. The aeiay m  payment is 
n x e d  at one year, which we define as rougniy tne time it takes to proauce
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bu+i ii'om at (the production cycLe) m  US PC I . T m s  implies that if there is 
interest rate stability '^<pt+i. The second characteristic of RSPCI is
that risk premia do not dominate investment decisions m  these sectors.
Consider the Corporation Tax paying producer. His profit maximising 
decision is characterised by
b bt+l = Pt (l + fft+L) (l + fft - c) which in
^at Pt+i (i + £t+i - c)
the RSPCI sector where @ t —  (pt+i is
b bt+l pt ( 1 + = Pt ft t as f$t+i = Pt
at Pt+i Pt+l Pt+i ' i + <P t
P t  =  ( i  +  p  t )
p t + i
Producers' decisions are unaffected by the imposition oi Corporation Tax.
Likewise, consider the producer's marginaL rate of pre-tax accountancy profits
rt = (i + t+l) (ft - c) + c . As ^ t ^ ^ t + l  in the RSPCI sector,
( i + (f t+i - c )
r t '22 ( l + f f t ) ( ( P t - c )  +9)
(1 + B t ~ ©)
2^  - c - p t  c + c = (f t ( <p t + I - c)
i + ^  t - c (1 + f t  - c)
«  (P t
The pre-tax result is unchanged although Corporation Tax is levied.
The value added in the production cycle was found to be
+ P t at (P t  - c + c/( 1+ (f t - w ) + P t  i t
( 1 - c/( I + P t+i ))
r™* cBut, from the definition of TT
•—  cRt = t t  t
(1 - c /( i+  <?t+i ))
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TT_______ t____________ = Pt+i bt+i - Pt at 1 + (pt - c___________
( 1 - c/(i + (ft+l. )) ( 1 - c/(i + <ft + l ))
= Pt+l bt+L - Pt at ( 1 + <?t +/ ) ( l + ft - c )
l + if t+i - c
In the RSPCI sector f t ~  ftfi and this expression reduces to 
TT °t _______  = Pt+L bt+i - Pt at (i + (Ot)
(l - c/( 1 + f t))
= TT t
<=> 17 ° ~  t ( L — C/( L + f t  ) )
The pure profits after the imposition of Corporation Tax roughLy equaL 
pre-tax pure profits less the Corporation Tax rate times the pre-tax pure 
profits. Also m  RSPCI the expression
P t at ( f t  - c + c /  (1 + f  t-H )) =
( 1 - c/(l + ftfi ))
P t at (I + <f t + 1 ) ( (ft - c) • + c
l + f  tti - c
= Pt at (f t + f t +1 f t  - c <f tf I
1 + f t+| - c
reduces, when (? t —  f t +1 , to PC at f t (i + (f t - c.) - Pt at (f t
(1 + ( f t  - c)
which is identical to the return to capital in the no tax situation. 
Recapitulating, Rt = TT + (Ot Pt at + Pt It m
(1 - c/(i + ft ))
the RSPCI sector, or Rt = TT ^ + TT ^ c + f t Pt at + Pt It
1 + f t - c
The effect of imposing Corporation Tax in the RSPCI sector will be neither 
on the return to capital nor on the return to labour; instead it wil 1 fail 
on the pure profits share of the value added in the production cycle and 
profit maximising decisions on input and output levels will be unaffected.
3.5 Taxing Pure Profits
Pure profits - those above the leveL required to keep a firm active in 
an industry ~ may stem from one of several origins in RSPCI. Examples occur 
in concentrated industries which tend to exhibit oiigopoLy profits; m  
times of innovation when the innovators enjoy pure profits before the 
economy adjusts to the change; or in industries where inputs are under-priced 
(compared to their replacement values) so the employers reap profits.
However, it is possible to justify treating these prof 1 ts as a tax base 
regardLess of their origin. Oligopoly profits serve to hinder new entrants 
and may lead to X-inefflciency as the ologopoiist has less need to be 
cost-conscious than firms in more competitive conditions. ALthough taxing 
innovators' profits may lessen th© urgency of competitors entering the new 
market, the desire to enter cannot be eliminated completely, nor will 
innovators be too discouraged. If the profits result from an under-priced
input this factor is likely to be over-used so taxing the value added on
this input should tend to rectify the over-use.
Thus, it seems appropriate to tax pure profits; their role in efficiently
allocating resources is negligible and any distortionary impact on decision­
making should be minimal. Companies concerned about profits will invest 
up to the point where post-tax returns no longer offset costs, and one will 
tend to find pre-tax marginaL profit rates equalised to Loan market 
interest rates - indicating that resources are finding their most productive 
uses - so the effect of Corporation Tax is largely acceptable, its burden 
appropriate and its impact justifiable.
Our contention is that RSPCI are typical of British industries. The bulk 
of the manufacturing sector and service industries are not dissimilar to 
the RSPCI notion. Oil refining and marketing activities of oil companies 
tend to be short production cycie industries where investments are not 
considered too risky.
4. - Profits Taxation of North Sea Activities
Although the above arguments may be suitable for many sectors of industry, 
there are certain peculiarities of offshore oil production that alter the 
effect of Corporation Tax when levied on North Sea profits. Corporation Tax 
on RSPCI activities may tend to leave the returns to capital and labour 
unaffected, but the distortionary impact of the tax in the oil exploration 
and production sector is not so slight.
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4.1 Corporation Tax in the Oil Extraction Sec tor
North Sea projects are well known for the heavy "front-end loading" of 
capital costs, with long bad times before offsetting revenues accrue.
Our assumption for RSPCI that may be valid to assume the length of the 
production cycle is roughly one year and that interest rates are roughly 
stable - so that; (p t ^ ^ t + l  - is not valid For the oil exploration and
production industry. Oil production usually follows investment some three 
to ten years later. Although major inputs will be installed in the earJy 
years, the typical outputs from an oilfield project will occur in the 
tenth to the thirtieth years. This implies that f t  will approximate 
f t  +1 only m  exceptional circumstances. The production cycle commences 
with at and ends with bt+i . The period from t to t+1 is likely to be 
several years and the interest rate over this period ((ft) is likely to be 
much higher than the interest rate over the delay before payment of 
Corporation Tax between t+1 and t+2 (pt+l).
So P t+l - pt - p  where f ^ o  is defined as the difference. For example, 
if interest rates are stable at i% per annum t h e n p t +1 = i and 
P  t = i (1 +i) ( 1+i) ........  (l+i) with the number of terms dependent on
the Length of the production cycle Lag. If the Lag is 1 years,
p t = i (l+i) 1 1 , p  t = p t +1 ( 1 + pt+ l ) 1 1 and f  ft+i (( 1+ P t+l) 1 '- 1 ).
Now consider the marginal rate of transformation from at to bt+l. Its value 
is Pt+l c) bt+l which the oil producer paying Corporation Tax will equate 
Pt $ at
to ( j  + ( f t  - c)_______  - (l + (pt+ l) (1 + f i t  -  c)
(i - c/( L+ ( ? t + l ) )  ( i  + < ? t + i  - c )
As (pt+1 = (ft , Pt+l b bt+l = (I + (ft -fl) (1 + (ft - c )
Pt () at (l + (pt --(f - c)
(I + Pt) + c f  j
1 + ft+L
The first term is the pre-tax marginal, rate of transformation and the 
second term is the distortion induced by Corporation Tax. Since the latter 
term must be positive, the marginal rate of transformation will be higher 
because of Corporation Tax. Due to diminishing returns this implies the 
oil extraction sector will be under invested.
We could have alternatively considered the marginal rate of accountancy 
profits, rt = ( 1 + (^t+l) ( ftt - c) + c if
1 + (ft+i - c 
Corporation Tax is levied. As ft ft( = ftt - ft
rt = (1 + t - f t  ) ( ft t -c) + c = ft t + c (p________
( 1  +  f t t  -  f t  -  c )  L + f t t  -  f t  -  c
The marginal rate of accountancy profits is forced up because of
Corporation Tax by an amount equal to c ft_____
1+ ft t- f t  -  c
The vaiue added in the production cycLe - when Corporation Tax applies - 
was found to be
R t = TT ° + YT ° c/(i + ft+l) + Pt at ft t - c + c/(i+ ft t+l) + Pt it
(l-c/(i+ ft+i)) (i ~ c/(i + ^t+L))
The first two terms are the pure profits to entrepreneurs and the pure profits
accruing to the Treasury. The next term may be rewritten as
ft t Pt at + c ft Pt at , which denotes the return to
L + <ft+l - c
capitaL plus the Treasury's share of the capital return. The final term 
m  the value added equation is the unaffected return to labour.
4.2 Quantifying the Distortion and its Impact in the Oil Extraction Sector
The distortion induced by Corporation Tax on the profit maximising decision 
is c ft The producer wilt act as if he is equating the marginal
1 + <?t+L - c
rate of transformation to (l + ^ t )  + c ft if he is subject to Corporation
L+ ^t+L - c
Tax; whi Le the marginal rate of (transformation would be equated to ( l + ^ t )  
in the absence of Corporation Tax. A similar distortion has been 
demonstrated for the producer's marginal rate of accountancy profits.
The size of this distortion will depend on the difference between (pt and 
ft t+l , ft , and this is dependent on i, the annual rate of interest, and on 
L, the length of the production cycle deLay. That is, ft t+l « i, 
ft t = ^t+i (i +i)^ 1 and ft- ft t+i ((i +i ) 3 l-t). Taking the Corporation Tax 
rate c to be fixea at 52%, lor each combination oi i and 1, a level for the
distortion may bo calculated. Over a range ol interest rates from 5% 
to 20%, and production cycle delays from 3 to t5 years, the distortion 
might be as little as L% ox1 over 500%, On a narrower range ol interest 
rates between i0% ana 1.5%, ana ol lags between 5 and 8 years, the distortion 
might be m  the range between 0% and 25%.
Recapitulating, we have lound that, because Corporation Tax is assessed on 
historic capital, costs, Corporation Tax incidence w i n  tail not o m y  on 
pure profits but partly on the normal return to capital. For the tax 
system to leave the normal return to capitaL unaffected, an allowance 
reflecting the normal return ( f t  above) must be incorporated in the 
system. There are two components to this allowance that are absent m  
Corporation Tax, First, the real rate of interest that is available m  
alternative investment opportunities, and second, an item to reflect 
inflation between the date of expenditure and the date of revenue, The 
second component is necessary to ensure that Corporation Tax is assessed 
on real profits rather than on nominal profits, and requires that depreciation 
should occur at replacement cost rather than historic cost values. Long 
production cycle industries are adversely aliected by the absence oi both 
of these components.
In the first instance then, the effect of Corporation Tax m  long production 
cycle industries is to depress the marginal return on capital. This 
incidence may, m  part, b© passed on to other economic agents. If it can 
be passed on then the economic consequences of Corporation Tax in long 
production cycle industries wilt be dissipated. There are three directions 
m  which the tax on capital may be shitted. First, if the supply of capital 
is price inelastic then the burden of Corporation Tax may be passed from 
the users of capital onto the suppliers of capital. By depressing the 
marginal return On capital the demand for capital will be reduced and, 
with m ® l a s t i c  capital supply, the rate of interest on capitaL will fail.
In the UK oil extraction sector though, this outcome is not Likely,
Although the total supply of capital may be very inelastic, the supply of 
capital to UK oil exploration and production is iikeiy to be highLy 
elastic given the sophisticated nature of the UK stock markets.
Second, the burd&ii of Corporation Tax for the users of capital, may, m  
part, be passed bri to the consumers of the final product. This w i n  be 
b o s m h i e  if tne price elasticity of demand for the final product is low.
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Demand lot* UK erudo o i l , howovor, i h  very elastic, UK oil producers tend 
to act as price-takers, which reflects the ease of substitution by 
consumers between UK ana non-UK crude o n .
The third direction to pass the Corporation Tax burden on capital is
towards the other lactors of production, m  particular, towards labour.
The tax on capital alters the relative attractiveness of Labour such 
that more labour intensive production techniques will be adopted. This 
ettect is a substitution ettect, hut it is not the only errect. There is 
also an output effect - since costs w i l l  have arisen the scale ox production 
will, tend to t a n  - which will be likely to reduce the demand for labour.
In situations where the output effect dominates the substitution effect, 
the demand for Labour will t a n .  If the supply of labour is price meiastic, 
then the wage rate w i l l  decline and thus the burden of Corporation Tax may
be passed on to labour. This outcome, however, is not the n k e i y  outcome
m  the UK o n  extraction sector. It is not: certain that the output effect 
w i l l  dominate the substitution effect and hence the demand for Labour may 
not fail. Moreover, even if the demand for labour t a n s ,  if the price 
elasticity of Labour supply is high then the wage rate will tend not to 
decline. The labour supply m  the UK oil extraction sector represents a 
skilled and mobile workforce, and indeed w i n  tend to be elastic with 
respect to the wage rat©. The burden of Corporation Tax must be faced by 
the users of capital (the oil companies) and, by ana Large, cannot be 
transferred into lower returns to shareholders, into higher tinai product 
prices, or into Lower wage rates.
Not onLy is the direct impact or Corporation Tax more severe in n Long 
production cycle industry such as oil. exploration and extraction, but the 
oil extraction sector displays economic characteristics that restrict the 
opportunities for passing on the burden of the tax and hence the direct 
impact cannot be dissipated. In the margin, pre-tax profits must be 
positive and pre-tax rates of profit must lie above interest rates. 
Consequently, investment opportunities will appear depressed, investment 
w i l l  be held back, capital equipment w i l l  be under-utilised and fewer 
North Sea oilfields will be developed than might be developed m  the 
absence of Corporation Tax. Our conceptual, model suggests marginal post-tax 
returns might easily be depressed by 20 percentage points. The reasoning 
o t  tne previous throe paragraphs suggests this decline will have an impact 
on UK o m i e L d  development decisions. Other UK industries that display 
the same characteristics as the UK o i l  extraction sector w i l l  be similarly
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affected. We doubt, however, if many other industries are sufficiently 
similar to warrant much concern.
The impact of Corporation Tax on the unit net present values is 
demonstrated in Table 6 . Corporation Tax alone cannot differentiate between 
n e i d s  with long lead times and fields with short lead times. Indeed, the 
decreases in unit profits due to Corporation Tax show that some of the projects 
with the longest lead times (Hutton, Magnus, Statfjord UK, Tartan and Thistle) 
have their profits significantly reduced by Corporation Tax.
4.3 Taxing Pure Protits from Oilfield Projects
The oil exploration and production industry is characterised by an 
unpredictable environment and projects which are subject to high nsics.
Not only are the risks greater than elsewhere but as insurance possibilities 
are strictly limited they are economically more significant. On the one hand 
the risks m  major variables such as oil prices or cost inflation tend to 
afiect ail projects m  the same direction - so several prospects cannot be 
pooled - and on the other hand the scale of risks is so massive that even 
after they are spread amongst many shareholders eacn shareholder will be 
aware of the uncertainty m  his yield. It follows that oiL companies are 
likely to be risk-averse and must be persuaded to bear risks via receipt 
ol pure proiits. There is now a positive roIe for pure profits m  the 
a n o c a t a r y  mechanism. In treating these profits as a tax base Corporation 
Tax may discourage risk-taking, and insufficient funds and firms may be 
attracted into the North Sea. This could result in a serious misallocation 
oi resources away trom nsicy oil developments.
If North Sea profits are to be taxed, there may be no way some distortion 
can be avoided. However, so long as the tax system collects proportionately 
more from fields v/hen profits are highest - for example, when oii prices 
are hignest - and proportionately less when profits are lower and closer 
to the bare risk premia, then the distortion will, be minimised. Table i 
suggested that m  aggregate Corporation Tax does not display the necessary 
progressiveness with respect to oil prices. Table / assesses the ability of 
Corporation Tax to become Less onerous when o n  prices decline and risk 
premia become relatively more important. If the fieid-by-fleid Corporation 
Tax percentage takes a e c n n e  with oil prices then Corporation Tax w i n  
be nicely to offer some protection lor risk profits. Without exception, 
however, Corporation Tax collects proportionately more from each rieia 
when prices are lower; lor some fields (notably Cormorant and Heather 
wiiere pre-tax unit profits are amongst the lowest) it collects very much 
mo re .
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T a b i e  6 : Th e  F i e i d - b y - F i e l d  B u r d e n  o t  C o r p o r a t i o n  T a x  on N e t  P r e s e n t  V a l u e s *
p e r  t o n n e  ( i 9 B 0  £ ) _____________________ ______________________ __ ___________ ________
The f i e l d s  a r e  r a n k e d  i n  o r d e r  o.t t h e  L e n g t h  o f  t i m e  b e t w e e n  l i r s t  
d e v e l o p m e n t  c o s t s  and i n i t i a l  p r o d u c t i o n .
P o s t - C o r p o r a t i o n  D e c r e a s e  due  t o  D e c r e a s e  du e  to
T a x  P r o f i t s  C o r p o r a t i o n  T a x  C o r p o r a t i o n  T a x  as
a P e r c e n t  o f  P r e - T a x  
F r o n t s  (%)____________
Magnus 6 . 5 1 0 . 4 62
H u t t o n y . 6 u  . ( 55
M a u r e e n 6  . 3 1 3 . 3 6 8
T h 1 s t  L e 1 8 . 9 22 . 3 54
T a r t a n LO. ' / 1 3 . 6 06
B r a e 1 0  . 1 1 2 . 2 55
H u t t o n  NW 1 4 . 0 L4 . 0 50
Buchan 5 . 6 LG . 6 / 5
S t a t I j o r d  UK L2  , 8 1 2 . 8 50
B r e n t 1 1 . 5 i 5  . 4 5 /
C o r m o r a n t -  Ll  . 1 1 3 . 3 60 5
Ben t r i c e l O . 2 1 5 . 2 59
F u i m a r 1 9 . 5 1 / . 2 47
M u r c h i s o n  UK 2 0 . 8 2 0 . 3 49
Auk 2 3 . 2 2 5 . 8 53
D u n l i n 2 4 . 9 2 3 . 6 49
C o r m o r a n t  N t h 6 . 5 Ll  . 5 64
H e a t h e r - 6 . 8 1 4 . 7 186
N i n i a n 1 8 . 8 CO O C£ 03
M o n t r o s e 1 0 . 8 1 9 . 3 64
P i p e r 3 6 . 4 30 . 3 45
F o r t i e s 3 4 . 0 2 8 . 6 46
B e r y i 1 9 . 0 i / . 6 47
Ar g y  1. I. i 6 . y 1 6 . 4 49
C l  a-ymore 2 1 . 9 2 i . 2 49
* d i s c o u n t e d a t  a r a t e  o l  1.0 % p e r  annum
N o t e :  P r i c e s assumed as m  t h e  C P I  p r i c e s c e n a r i o , see  f o o t n o t e  2
A r g y 1 1 
Au K
B e a t r i c e  
B e r y l  
B r a e  
B r e n t  
Buch an  
C l a y m o r e  
C o r m o r a n t  
C o n n o r  a n t  
DunJ. m  
F o r  t i e s  
F u l m a r  
Hea  t h e r  
Hu t  t o n  
H u t t o n  NW 
Magnus  
M a u r e e n  
M o n t r o s e  
M u r e h i  son  
N i n i a n  
P i p e r  
S t a t f  j o r c l  
T a r t a n  
T h i s  1 1 e
C o r p o r a t i o n  T a x  T a k e s  -  i n  t h e  Ab se nc e  o f  PRT and R o y a l t y  
Range  o f  O i l  P r i c e s  ( p e r c e n t  o f  re a l ,  r e s o u r c e s  g e n e r a t e d )
F a v o u r a b l e  D e p r e s s e d
O i l  P r i c e s  *  O i L  P r i c e s  +
4 9 . 1  4 9 . 6
5 1 . 0  5 1 . 2
5 1 . 2  5 3 . 5
4 8 . 7  4 9 . 0
5 0 . 0  5 1 . 9
5 0 . 2  5 l . 2
5 4 . 4  57 . 9
4 9 . 2  4 9 . 6
6 3 . 7  7 6 . 0
N t h  5 0 . 8  5 3 . 5
4 9 . 1  4 9 . 4
4 8 . 2  4 8 . 3
4 8 . 7  4 9 . 1
5 9 . 9  6 7 . 0
50  . 1  5 2 . 5
4 9 . 4  5 0 . 5
5 0 . 5  5 2 . 7
5 2 . 0  5 5 . /
5 2 . 2  5 3 . 5
UK 4 9 . 0  4 9 . 9
5 0 . 0  5 0 . 7
4 8 . 1  4 8 . 2
UK 4 9 . 1  4 9 . 6
5 0 . 2  5 1 . 9
5 0 . 3  5 1 . 1
for a
*  s e e  t h e  UMP p r i c e  s c e n a r i o  i n  f o o t n o t e  2 
+ s e e  t h e  LPD p r i c e  s c e n a r i o  i n  f o o t n o t e  2
4 .4 Payment for the Right to Extrac t On and Roy a l t i e s
The  i n d u s t r y ' s  b a s i c  raw m a t e r i a l  o f  o i l  u n d e r g r o u n d  i s  e f f e c t i v e l y  
n o n - r e p r o d u c i b l e .  W h a t e v e r  p r o f i t a b i l i t y  i s  a c h i e v e d  i n  e x i s t i n g  o i l f i e l d s  
i s  l a r g e l y  i r r e l e v a n t  l o r  c o m p a n i e s  a p p r a i s i n g  new d i s c o v e r i e s  o r  p o i s e d  
t o  e n t e r  t h e  i n d u s t r y .  Ea c h  t r a c t  i s  m d i v i a u a L  and mu st  be c o n s i d e r e d  
on i t s  own m e r i t s .  I f  t h e r e  was a f r e e  m a r k e t  f o r  t h e  l i c e n c e s  c o v e r i n g  
v a r i o u s  C o n t i n e n t a l  S h e l f  t r a c t s ,  c o m p a n i e s  w i s h i n g  t o  e x p l o i t  t h e s e  
p r o s p e c t s  w o u l d  b i d  up  t h e  p r i c e  and t h e  s u p p l i e r s  w o u l d  e a r n  any  
s u r p l u s  ( t h e  p u r e  p r o f i t s  a s s o c i a t e d  w i t h  n o n - r e n e w a b l e  r e s o u r c e s ) .
H o w e v e r ,  such  an a u c t i o n i n g  p o l i c y  h as  b een  r e j e c t e d  i n  f a v o u r  o f  
d i s c r e t i o n a r y  l i c e n c i n g  w i t h  n e g l i g i b l e  r e n t a l  p a y m e n t s  and a f i x e d  r a t e  
r o y a l t y  c h a r g e  on t h e  g r o s s  v a l u e  o t  o n  p r o d u c e d .  G e n e r a l l y ,  t h i s  
r e p r e s e n t s  a g r e a t  u n d e r - p r i c i n g  o f  a t r a c t ' s  v a l u e ,  so L a rg e  p r o f i t s  
w i l l  be p a s s e d  t o  t h e  o i l  p r o d u c e r s  away f r o m  t h e  s t a t e  s u p p l i e r s .  As 
t h e s e  p r o f i t s  h a v e  no e c o n o m i c  f u n c t i o n  t h e y  c a n  be j u s t i f i a b l y  t r e a t e d  
as a t a x  s o u r c e  ( a l t h o u g h  one  may q u e r y  t h e  d e c i s i o n  n o t  t o  a u c t i o n ) .
Whe re  t h e  r o y a l t y  c h a r g e  i s  b e i o w  t h e  c o m p e t i t i v e  m a r k e t  c o s t s  o f  l a n d ,  
p a r t  o f  t h e  s t a t e ' s  w e a l t h  i s  t r a n s f e r r e d  to  t h e  p r i v a t e  s e c t o r .  Some 0 1  
t h i s  w e a l t h  i s  r e c a p t u r e d  i n  c o r p o r a t e  t a x e s ,  b u t  t h e  c o m p a n i e s  b e n e f i t  
f r o m  t h e  r e m a i n i n g  s h a r e .  F o r  t h e  m a r g i n a l  o i l f i e l d s  t h e  f i x e d  r a t e  r o y a l t y  
l i a b i l i t y  may e x c e e d  t h e  p o s s i b L e  a u c t i o n e d  v a l u e ,  so p u r e  p r o f i t s  w o u l d  
be n e g a t i v e  and t h e  d i s c o v e r y  w o u l d  n o t  be d e v e l o p e d .  F o r  t h e s e  l e s s  
d e s i r a b l e  p r o j e c t s  some f o r m  o l  s u b s i d y  may be n e c e s s a r y  t o  o f f s e t  t h e  
h a r s h n e s s  o f  r o y a l t i e s ,  b u t  C o r p o r a t i o n  T a x  a l o n e  o f f e r s  no s u ch  i n c e n t i v e .  
The i m p a c t s  o f  r o y a l t y  p a y m e n t s  on f i e i d - b y - f l e i d  n e t  p r e s e n t  v a l u e s  p e r  
t o n n e  a r e  q u a n t i f i e d  i n  T a b L e  8 , w h e r e  t h e  f i e l d s  a r e  r a n k e d  by p r e - t a x  
p r o f i t a b i l i t y .  Th e  r e l a t i v e l y  u n i f o r m  i n c i d e n c e  i s  i n d i c a t i v e  o f  t h e  
r e g r e s s i v e  n a t u r e  o f  r o y a l t i e s .  We r e t u r n  t o  an a n a l y s i s  o f  r o y a l t i e s  m  
s e c t i o n  7 b e l o w .
4 . 5  T he  R o l e  f o r  PRT
From t h e  f o r e g o i n g  i t  seems t h a t  m  a t a x  r e g i m e  c o m p r i s i n g  C o r p o r a t i o n  T a x  
and r o y a l t i e s  o n l y ,  t h e  r e t u r n  to  c a p i t a l  w o u l d  be d e p r e s s e d  and c a p i t a l  
u n d e r - e m p l o y e d ,  r i s k s  w o u l d  be i n s u f f i c i e n t l y  b o r n e ,  and t h e  h i g h l y  
p r o d u c t i v e  f i e l d s  w o u l d  bo f u r t h e r  e n h a n c e d  w h i l e  t h e  b a r e l y  c o m m e r c i a l  
p r o j e c t s  w o u l d  be over — t a x e d .  T h i s  s u g g e s t s  t h e r e  i s  c o n s i d e r a b l e  room f o r  
i m p r o v e m e n t  m  t h e  t a x a t i o n  o f  N o r t h  Se a  p r o f i t s ,  and an a d d i t i o n a l  s e t  
o f  f i s c a l  r e g u l a t i o n s  i s  n o t  o u t  o f  p l a c e .  The new i n s t r u m e n t  s h o u l d  embody
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T a b l e  8 : T h e  I m p a c t  o f  R o y a l t i e s  an P o s t - C o r p o r a t i o n  T a x  P r o f i t s  -  m  t h e
A bse nce  o f  PRT -  m e a s u r e d  by N e t  P r e s e n t  V a 1u e s *  p e r  t o n n e  ( 1 9 8 0  £ )
The  f i e l d s  a r e  r a n k e d  by p r e - t a x  u n i t  p r o f i t a b i l i t y .
P o s t - C o r p o r a t i o n  R o y a l t y  R o y a L t y  I m p a c t  as  a
T a x  P r o f i t s  I m p a c t  P e r c e n t  o f  P o s t -
 _________  _________  C o r p o r a t i o n  T a x  P r o f i t s
P i p e r  3 6 . 4  5 . 3  15
F o r t i e s  3 4 . 0  4 . 8  14
Auk 2 3 . 2  5 . 4  23
D u n l i n  2 4 . 9  4 . 3  17
C l a y m o r e  2 i , 9  4 . 1  19
T h i s t l e  1 8 . 9  4 . 0  21
M u r c h i s o n  UK 2 0 . 8  3 . 3  1 6
N i n i a n  1 8 . 8  3 . 8  20
B e r y l  1 9 . 5  3 . 3  1.7
F u l m a r  1 9 . 5  2 . 9  i 5
A r g y l l  1 6 . 9  3 . 7  22
M o n t r o s e  1 0 . 8  3 . 9  36
H u t t o n  NW 1 4 . 0  2 . 6  19
B r e n t  1 1 . 5  2 . 9  25
S t a t l j o r d  UK 1 2 . 8  2 . 3  18
B e a t r i c e  1 0 . 2  2 . 5  25
T a r t a n  1 0 . 7  3 . 1  29
B r a e  1 0 . 1  2 . 4  24
Buchan  5 . 6  3 . 9  70
H u t t o n  9 . 6  2 . 3  24
M a u r e e n  6 . 3  2 . 7  43
C o r m o r a n t  N t h  6 . 5  2 . 3  35
Magnus 6 . 5  1 . 9  29
H e a t h e r  - 6 . 8  3 , 4  n . a .
C o r m o r a n t  - l i . i  3 . 8  n . a .
*  d i s c o u n t e d  a t  a r a t e  o f  1 0 % p e r  annum
Note; CPI price scenario assumed, see footnote 2
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a c r e d i t  e l e m e n t  f o r  c a p i t a l ,  an a l l o w a n c e  to  l e a v e  r i s k  p r o f i t s  u n a f f e c t e d ,  
and a h i g h l y  p r o g r e s s i v e  i n c i d e n c e  t o  o f f s e t  r e g r e s s i v e  r o y a l t i e s  and  
c o l L e c t  t h e  p r o f i t s  r e l e a s e d  i n  t h e  e x t r a c t i o n  o f  a n o n - r e n e w a b i e  r e s o u r c e .  
T i l l s  i s  t h e  i n t e r - f i e i d  r o l e  f o r  PRT w h i l e  i t  o p e r a t e s  i t s  m a c r o e c o n o m i c  
r o l e  o f  c o l l e c t i n g  T r e a s u r y  r e v e n u e s .
5 .  Does  PRT F u l f i l l  t h e s e  O b j e c t i v e s ?
The v a r i o u s  c o n c e s s i o n s  and a l l o w a n c e s  i n  t h e  s p e c i a l  t a x  p a c k a g e  f o r  o i l  
p r o f i t s  ( d e s c r i b e d  i n  c h a p t e r  1 ) m i g h t  a p p e a r  t o  r e f l e c t  t h e  above  p r i n c i p l e s .  
S u p e r f i c i a l l y  PRT m e e t s  o u r  r e q u i r e m e n t s .  T he  u p l i f t  f o r  d e v e l o p m e n t  
e x p e n d i t u r e s  seems t o  p r o t e c t  c a p i t a L ,  t h e  t a p e r i n g  L i m i t  s h o u l d  p u t  a f l o o r  
t o  p r o j e c t  r e t u r n s ,  and t h e  o i l  a l l o w a n c e  i m p L i e s  a p r o g r e s s i v e  i n c i d e n c e  
f o r  t h e  t a x  s y s t e m .  T h e  e m p i r i c a l  e v i d e n c e  t h o u g h ,  d o e s  n o t  l e a d  us  t o  su ch  
a f a v o u r a b l e  v e r d i c t .
I t  i s  w o r t h  s t r e s s i n g  t h a t  i t  i s  d i f f i c u l t  ( i f  n o t  i m p o s s i b l e )  t o  s p e c i f y  
n u m e r i c a l l y  t h e  i m p a c t  we w o u l d  w i s h  t o  s e e  f r o m  i m p o s i n g  PRT.  T h i s  
o b s t a c l e  a s i d e ,  i t  w o u l d  be e x p e c t i n g  to o  much Lo f i n d  a t a x  t h a t  p e r f o r m s  
p e r f e c t l y  f o r  a g r e a t  v a r i e t y  o f  h e t e r o g e n e o u s  p r o j e c t s  m  an e c o n o m i c a l l y  
v o l a t i l e  e n v i r o n m e n t .  We c a n ,  h o w e v e r ,  c h e c k  t o  s e e  i f  PRT a c t s  i n  t h e  
c o r r e c t  d i r e c t i o n  and i f  t h e  o r d e r - o f - m a g n i t u d e  o f  t h e  PRT i m p a c t  shown  
m  T a b l e s  2 to  5 i s  a p p r o p r i a t e .
5 , 1  T h e  R e t u r n  t o  C a p i t a l  and PRT U p l i f t
F o r  t h e  r e a s o n s  a l r e a d y  g i v e n ,  w i t h o u t  s p e c i a l  t a x  p r o v i s i o n s ,  t h e  r e t u r n  t o  
c a p i t a l  e m p l o y e d  on t h e  C o n t i n e n t a l  S h e l f  w o u l d  be r e d u c e d ,  c o m p a r e d  t o  t h e  
r e t u r n  r e c e i v e d  by o t h e r  r e s o u r c e s  u se d  o f f s h o r e  and c o m p a r e d  t o  t h e  r e t u r n  
on c a p i t a l  i n  RSPCI  a c t i v i t i e s .  C a p i t a l  w o u l d  be d i v e r t e d  awajr f r o m  t h e  
N o r t h  Sea  i n t o  l e s s  p r o d u c t i v e  s p h e r e s .  While t h i s  m i s a L l o c a t i o n  o f  r e s o u r c e s  
i s  l i k e l y  t o  be g r e a t e r  m  a b s o l u t e  t e r m s  f o r  c a p i t a l  i n t e n s i v e  p r o j e c t s ,  
i t  w i l l  be m o s t  c r i t i c a l  f o r  t h e  p r o j e c t s  w i t h  t h e  l o n g e s t  l e a d  t i m e s .
T h e  u p l i f t  p r o v i s i o n  m  PRT i s  t h e  f e a t u r e  m o st  l i k e l y  t o  a l l e v i a t e  t h i s  
d i s t o r t i o n .  I t  c r e a t e s  an a d d i t i o n a l  t a x  r e l i e f  f o r  d e v e l o p m e n t  c o s t s  
( r e l a t i v e  t o  t a x  r e l i e f  on  o p e r a t i n g  c o s t s )  ( 9 )  w h i c h  t e n d s  t o  r e d u c e  any  
i n t r a - i n d u s t r y  d i s t o r t i o n .  H o w e v e r , e x a m i n i n g  t h e  u p l i f t ’ s i m p a c t  shows
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t h e  i n t e r - i n d u s t r y  d i s i n c e n t i v e  i s  n o t  r e c t i f i e d .  The  2 5  e s t a b l i s h e d  
c o m m e r c i a l  o i l f i e l d s  a r e  r a n k e d  by l e a d  t i m e s  ( 1 0 )  m  T a b l e  9 .
A t  t h e  t o p  o f  t h e  l i s t  t h e r e  a r e  p r o j e c t s  l i k e  M a g n u s ,  t h e  two H u t t o n  
f i e l d s ,  B r a e  and M a u r e e n  w h i c h  a r e  e x p e c t e d  t o  i n v o l v e  a s i x  t o  e i g h t  
y e a r  p e r i o d  f r o m  t h e  f i r s t  d e v e l o p m e n t  c o s t s  t o  p r o d u c t i o n  s t a r t - u p .
F u r t h e r  down t h e  l i s t  t h e  l e a d  t i m e s  s h o r t e n  to  o n l y  t h r e e  t o  f o u r  y e a r s .
The  a d v a n t a g e  o f  t h e  u p l i f t  c l a u s e  h a s  b ee n  c a l c u l a t e d  f  i e i . d - b y - f  i e  I d  
u n d e r  t h e  c e n t r a l  p r i c e  a s s u m p t i o n  ( C P I  i n  f o o t n o t e  2 )  by c o m p u t i n g  t h e  
r e t u r n s  w i t h o u t  a c a p i t a l  u p l i f t  and t h e n  d e d u c t i n g  t h e s e  r e s u l t s  f r o m  
t h e  e x p e c t e d  p o s t - t a x  v a l u e s  m  T a b l e s  2 and 4 .
I t  i s  w o r t h  n o t i n g  t h a t  i n  t h i s  T a b l e ,  and a l s o  i n  T a b l e s  10 ,  11 and 12 
b e l o w ,  we c o u l d  show t h e  i m p a c t  o f  d i f f e r e n t  t a x  c l a u s e s  as a p e r c e n t  o f  
p o s t - t a x  n e t  p r e s e n t  v a l u e s .  T h e  p e r c e n t a g e  f i g u r e s  m i g h t  r e f l e c t  
t h e  s i g n i f i c a n c e  o f  e a c h  f i e l d ' s  i m p a c t  r e l a t i v e  t o  t h e  o v e r a l l  p r o f i t a b i l i t y  
o f  t h e  f i e l d .  T h u s ,  f o r  e x a m p l e ,  T a r t a n ' s  u n i t  i n c r e a s e  o f  80 p  r e s u l t i n g  
f r o m  t h e  u p l i f t  p r o v i s i o n  ( T a b l e  9 )  i s  o n l y  35% o f  p o s t - t a x  u n i t  p r o f i t s  o f  
£ 2 . 3 0  ( T a b l e  4 ) ,  w h i l e  H u t t o n ' s  l o w e r  u n i t  i n c r e a s e  o f  60p  ( T a b l e  9 )  r e p r e s e n t s  
some 40% o f  t h i s  f i e l d ’ s p o s t - t a x  u n i t  p r o f i t s  o f  £ 1 . 5 0  ( T a b l e  4 ) .  A l t h o u g h  
we b e l i e v e  t h e  a b s o l u t e  u n i t  i m p a c t s  a r e  more r e l e v a n t ,  t h e  p e r c e n t a g e  
i m p a c t s  m i g h t  p r o v i d e  some a d d i t i o n a l  i n f o r m a t i o n .  We do n o t  show t h e  
p e r c e n t a g e  i m p a c t s  b e c a u s e  o f  a p r a c t i c a l  p r o b l e m  t h a t  r e n d e r s  many o f  t n e  
c a l c u l a t e d  p e r c e n t a g e s  i m p o s s i b l e  t o  i n t e r p r e t .  T a b l e  4 shows t h e r e  a r e  
s i x  f i e l d s  w h i c h  h a v e  n e g a t i v e  u n i t  p r o f i t s  a t  o u r  c h o s e n  d i s c o u n t  r a t e .  
D i v i s i o n  by  a n e g a t i v e  u n i t  p r o f i t  w i l l  y i e l d  a n e g a t i v e  p e r c e n t a g e ! .  M o r e o v e r ,  
f i e l d s  l i k e  B r e n t  w h i c h  h a v e  s m a l l  u n i t  p r o f i t s  w i l l  h a v e  en o rm o u s  p e r c e n t a g e  
f i g u r e s  ( m  t h e  c a s e  o f  B r e n t  a r o u n d  1 5 0 0 % ) .  P r e s e n t a t i o n  o f  su ch  d a t a  
w o u l d  n o t  a i d  t h e  ana L y s i s  o f  t h e  c o m p a r a t i v e  s t a t i c s  o f  t a x a t i o n .
T h i s t l e ,  D u n l i n ,  N i n i a n ,  P i p e r  and C l a y m o r e  e n j o y  g r e a t  b e n e f i t s  b o t h  t o  
t h e i r  r e a l  i n t e r n a l  r a t e s  o f  r e t u r n  and t o  t h e i r  n e t  p r e s e n t  v a l u e s  p e r  
t o n n e  f r o m  t h e  u p l i f t ,  a l t h o u g h  some p r o j e c t s  g a i n  l i t t l e  a d v a n t a g e .  I n  
g e n e r a l  as o n e  moves  down t h e  l i s t  t h e  a d v a n t a g e  o f  t h e  u p l i f t  i n c r e a s e s .  
I n d e e d ,  m o st  o f  t h e  p r o j e c t s  w i t h  t h e  l o n g e s t  l e a d  t i m e s  w h i c h  t h e r e f o r e  
s u f f e r  t h e  g r e a t e s t  d i s t o r t i o n s  i r o m  C o r p o r a t i o n  T a x  r e c e i v e  i i t t i e  b e n e f i t  
f r o m  t h e  u p u f t  p r o v i s i o n .  C o n v e r s e l y  o i l f i e l d s  t h a t  a r e  l e s s  i m e i y  t o  
be s e r i o u s l y  a t i e c t e a  by C o r p o r a t i o n  T a x  f i n u  t h e  u p l i f t  v a l u a b l e .  PRT  
i n t r o d u c e s  a d d i t i o n a l  d i s t o r t i o n s  and a g g r a v a t e s  t h e  d i v e r s i o n  o f  c a p i t a l  
t o w a r d s  l e s s  p r o i r t a b i e  a c t i v i t i e s .
-  ittO -
T a b l e  9;  The A d v a n t a g e  o f  t h e  U p i n t P r o v i s i o n
The  n e l d s  a r e r a n k e d m  o r d e r  o i  t h e l e n g t h  o t t i m e  b e t w e e n  f u
d e v e l o p m e n t  c o s t s  and i n i t i a l  p r o d u c t i o n .
I n c r e a s e  m  I l e a l  
I n t e r n a l  R a t e  o f  
R e t u r n
I n c r e a s e  : 
V a l u e  p e r
( p e r c e n t a g e p o i n t s ) ( 1 9 8 0  !
Magnus 0 . 6 0 . 3
H u t t o n i . l 0 . 6
M a u r e e n 1 . 0 0 . 8
T h i s t  Le 2 . / 2 . 5
T a r t a n 1 . 0 0 . 8
B r a e 1 . 9 1 . 2
H u t t o n  NW 1 . 7 0 . 9
Bucha n L .7 2 . 1
S t a t f j o r d  UK I . L 0 . 7
B r e n t I . / 1 . D
C o r m o r a n t 0 . 1 0 . 2
B e a t r i c e I . 1 1 . 1
Fu i mar L . 5 0 . 5
M u r c h i s o n  UK 1 . 7 L . 0
Auk 1 . 2 1 . 3
D u n l i n 3 . 3 2 . 2
C o r m o r a n t  N t h I . 5 1 . 1
H e a t h e r 1 . 0 1 . 6
N m i a n 2 . 7 2 . 2
M o n t r o s e 0 . 9 1 . 4
P i p e r 2 . 9 L . 6
F o r t i e s 2 . 1 1 . 2
B e r y l 2 . 2 1 . 0
A r g y l l 0 0
C 1 ay more 2 , 8 2 . 0
*  d i s c o u n t e d  a t  a r a t e  o f  1 0 % p e r  annum
Note; prices as in CPI price scenario, see footnote 2
-  I 6 1 -
C o m p a n i e s  i n v e s t i n g  on t n e  s c a l e  o f  an o f f s h o r e  o i l f i e l d  must  be w a r y  o f  
e v e n t s  t h a t  c o u l d  u n d e r m i n e  t h e i r  e x p e c t e d  r e t u r n s .  Ex  a n t e  a p p r a i s a l s  
o l  f i e l d  e c o n o m i c s  m u s t  i n c o r p o r a t e  a Leve l  o f  e x p e c t e d  p r o f i t s  t o  c o m j i e n s a t e  
t h e  f i r m s  b e a r i n g  r i s k s .  T h e s e  r i s k  p r o f i t s  w i n  be most  c r u c i a l  on t h e  l e s s  
p r o f i t a b l e  d e v e l o p m e n t s ;  t h e  mo re  p r o m i s i n g  r e s e r v e s  a r e  L i k e l y  t o  be 
w o r t h w h i l e  e v e n  u n d e r  p e s s i m i s t i c  f o r e c a s t s  o f  o i l  p r i c e s  and c o s t s .  A new 
t a x  mu st  be c a r e f u l ,  n o t  t o  i n c r e a s e  t h e  c h a n c e  o f  Loss on t h e  m a r g i n a L  l y  
c o m m e r c i a l  p r o j e c t s .
The  t a p e r i n g  and s a f e g u a r d  r e s t r i c t i o n  on PRT p a y m e n t s  i s  d e s i g n e d  t o  p u t  
a l i m i t  t o  t h e  t a x  b u r d e n  and a f l o o r  t o  p o s s i b L e  p r o f i t a b i l i t y .  T a b l e  10 ~ 
w h e r e  t h e  e s t a b l i s h e d  c o m m e r c i a l  d i s c o v e r i e s  a r e  g r o u p e d  i n t o  p r o f i t a b l e ,  
a v e r a g e  and l e s s  p r o f i t a b l e  c a t e g o r i e s  -  d e m o n s t r a t e s  t h e  u s e f u l n e s s  o f  t h e  
t a p e r i n g  c l a u s e  t o  e a c h  f i e l d .  F o r  e x a m p l e ,  u n d e r  t h e  c e n t r a l  p r i c e  
a s s u m p t i o n ,  t h e  r e t u r n  on Magnus  w o u l d  be i . u  p e r c e n t a g e  p o i n t s  l o w e r  i f  t h e  
t a p e r i n g  s a f e g u a r d  was n o t  i n c o r p o r a t e d  m  PRT,  w h i l e  t h e  n e t  p r e s e n t  v a l u e  
o f  B r e n t  w o u l d  be £ 2 . 2  p e r  t o n n e  l o w e r .  N i n i a n ,  B e a t r i c e ,  B r a e ,  M a u r e e n  
and C o r m o r a n t  N t h  a l s o  r e c e i v e  s u b s t a n t i a l  b e n e f i t s  f r o m  t h i s  p r o v i s i o n .
I n  g e n e r a L  t h e  t a p e r i n g  c l a u s e  ( L l )  i s  h e l p f u l  t o  some b u t  n o t  a l l  oi '  t h e  
l e s s  p r o f i t a b l e  f i e l d s ;  h o w e v e r ,  i t  i s  an a d v a n t a g e  t o  s e v e r a l  p r o j e c t s  
n o t  n e e d i n g  p r o t e c t i o n  ( C l a y m o r e ,  T h i s t l e  and N i n i a n )  and c a n n o t  g u a r a n t e e  
t o  p r o t e c t  a l l  o f  t h e  L e a s t  a t t r a c t i v e  f i e L d s  ( f o r  e x a m p l e ,  Buchan  and  
H e a t h e r ) .
The d e c r e a s e s  t o  p r o j e c t  r a t e s  o f  r e t u r n  c a u s e d  by a dec  L i n e  i n  o i l  p r i c e s  ( 1 2 )  
a r e  a l s o  shown m  T a b l e  LO, a s s e s s e d  t i r s t  w i t h  a l l  t h e  PRT a l l o w a n c e s  and  
t h e n  w i t h  t h e  t a p e r i n g  and s a f e g u a r d  c l a u s e  re m o v e d .  Th e  e f f e c t  o f  f a i u n g  
p r i c e s  t e n d s  t o  be Less  s e v e r e  f o r  t h e  more  p r o f i t a b l e  d i s c o v e r i e s  t h a n  
f o r  t h e  Less d e s i r a b l e  p r o j e c t s .  M o re  o f t e n  t h a n  n o t ,  t h e  t a p e r i n g  c l a u s e  
makes  no d i f f e r e n c e  o r  a v e r y  s m a l l  d i f f e r e n c e  t o  t h e  i m p a c t  o f  d e p r e s s e d  
p r i c e s ,  d e s p i t e  t h e  h o p e s  f o r  t h i s  p r o v i s i o n .  Th e  m o d e r a t i n g  i n f l u e n c e  i s  
s t r o n g e s t  f o r  t h e  f i e l d s  a t  t h e  b o t t o m  o f  t h e  c a t e g o r y  s h o w i n g  a v e r a g e  
p r o f i t a b i l i t y ,  w h e r e  p r o j e c t  r e t u r n s  d r o p  by up t o  6 0 p p e r  t o n n e  l e s s  b e c a u s e  
o f  t a p e r i n g .  M o s t  o f  t h e  p o o r e s t  c a t e g o r y  o f  f i e L d s  do f i n d  t h e  d e c r e a s e  
t o  t h e i r  r e t u r n s  i s  l e s s  b e c a u s e  o f  t a p e r i n g .  H o w e v e r ,  i f  e v e n t s  do c h a n g e  
f o r  t h e  w o r s e  t h e  d e c r e a s e  i n  e x p e c t e d  p r o f i t a b i l i t y  f o r  some o f  t h e  l e s s  
a t t r a c t i v e  p r o j e c t s  i s  n o t  g u a r a n t e e d  t o  be l o w e r  b e c a u s e  o f  t a p e r i n g ,  and  
t h i s  c l a u s e  a c t u a l l y  e x a g g e r a t e s  t h e  i m p a c t  f o r  M a u r e e n  ( t h e  d e c l i n e ,  o f  
c o u r s e ,  i s  f r o m  h i g h e r  p o s t - t a x  u n i t  p r o f i t s  when t a p e r i n g  i s  i n c l u d e d ) .
T h e  t a p e r i n g  c l a u s e  d o e s  n o t  l i m i t  t h e  i m p a c t  o f  PRT e f f e c t i v e l y  f o r  a L l  t h e
5.2 Risk-Taking and PRT Tapering
Table 10 : The Impact ot tne Safeguard and Tapering Clause
T h e  f i e l d s  a r e  r a n k e d  m  o r d e r  o f  p r e - t a x  p r o f i t a b i l i t y ,  as  m e a s u r e d  by 
t h e i r  p r e s e n t  v a l u e s  p e r  u n i t  o f  p r o d u c t i o n .
A d v a n t a g e  o i  T a p e r i n g The  D e c r e a s e  t o  N e t  P r e s e n t  
V a l u e s *  p e r  t o n n e  f r o m  
D e p r e s s e d  O i l  P r i c e s
t o  R e a i  I n t e r n a l  
R a t e  o f  R e t u r n
t o  N e t  P r e s e n t  W i t h  N o r m a l
V a l u e *  p e r  
t o n n e
( p e r c e n t a g e  p o i n t s )  ( 1 9 8 0  £ )
P i p e r
F o r t i e s
A u k
D u n i  in  
C 1 aymo re  
T h i s  1 1 e 
M u r c h i s o n  UK 
N i n i a n
0  
0  
0  
0 . 2  
0 . 9  
1 .0 
0 .  1
2 . 5
0
0
0
0 . I 
0 . 7
1 .0 
0 .  1
2 .0
PRT
( 1 9 8 0  £ )
0 . 4  
0 . 5  
0 . 3  
0 . 8  
0 . 8  
0 . 8  
1 .0 
0 . 7
W i t h  T a p e r i n g  
Removed
( 1 9 8 0  £ )
0 . 4  
0 . 5  
0 . 3  
0 . 8  
0 . 8  
0 . 9  
1 . 1 
0 . 7
B e r y l  
F u l m a r  
A r g y i l  
M o n t r o s e  
H u t t o n  NW 
B r e n t
S t a t f j o r d  UK
B e a t r i c e
T a r t a n
0 
0 . 2  
0 
0 
1 .2  
2 . 7  
0 . 7  
1 . 3  
0 . 4
0  
0 .  1 
0  
0  
0 . 6  
2 . 2  
0 . 4  
1 . 3  
0 . 3
0 . 7  
1 .0  
1 . ( 
l . 5  
1 . 4 
0 . 7  
0 . 8  
1 . 7  
1 . 5
0 .  / 
1 . l 
1 .7 
1 . 5 
1. 6  
0 . 8  
1 . 1 
2 . 3  
1.8
B r a e
Buchan
Hu t  to n
M a u r e e n
C o r m o r a n t  N t h
Magnus
H e a t h e r
C o r m o r a n t
2 . 2  
0  
l .0 
1 .2 
2 . / 
t .9 
0 . 3  
0
1 .4  
0  . 1 
0 . 5  
1 . 1 
1 . 9 
1 . 1 
0 . 3  
0
1 . 5  
1 . 4
1 . 3 
2.  1 
1 .3 
1 . 1 
I . 9  
2 . 3
1 . 5  
I .8 
1 .8 
2 . 0
1 . 3
1 . 3  
2 . 0
2 . 3
* d i s c o u n t e d  a t  a r a t e  o f  1 0 % p e r  annum
N o t e :  A d v a n t a g e  o f  t a p e r i n g  a s s e s s e d  w i t h  CPI  p r i c e  s c e n a r i o .  The  d e c r e a s e  
t o  e x p e c t e d  u n i t  p r o m t s  assumes  e x p e c t a t i o n s  move away f r o m  C PI  t o  LPD 
p r i c e  s c e n a r i o ,  see  f o o t n o t e  2 .
l e a s t  p r o f i t a b l e  f i e l d s .  Ev e n  i f  o i l  p r i c e s  d e c l i n e ,  B r a e ,  B u c h a n ,  H u t t o n ,  
M a u r e e n ,  C o r m o r a n t  N t h  and Magnus  w o u l d  s t i l l  be L i a b l e  t o  L a r g e  sums o f  
PUT ( s e e  c h a p t e r  1 ) .  C o n v e r s e l y ,  t h e  PRT l i a b i l i t y  o f  some o f  t n e  b e t t e r  
p r o j e c t s  ( i n  p a r t i c u l a r ,  B e a t r i c e )  i s  r e s t r i c t e d  to  b a r e L y  s i g n i f i c a n t  
a m o u n t s .  T a p e r i n g  d oe s  i i t t i e  t o  s t o p  PRT d e t e n n g  t h e  e x p l o i t a t i o n  o f  
m a r g i n a l  r e s e r v e s .  T a p e r i n g  a t  b e s t  o n l y  p a r t i a l l y  p r o t e c t s  a p r o j e c t ' s  
r i s k  p r o f i t s  and PRT i s  l i k e l y  t o  d i s c o u r a g e  c o m p a n i e s  f r o m  i n v e s t i n g  m  
t h e  N o r t h  S e a ,  a l t h o u g h  t h e y  m i g h t  h a v e  been w i l t i n g  t o  i n v e s t  and b e a r  t h e  
r i s k s  i n  t h e  a b s e n c e  o f  PRT.
5 . 3  P r o g r e s s i v i t y  and t h e  PRT O i l  A l l o w a n c e
A h i g h l y  p r o g r e s s i v e  PRT,  t o  o v e r c o m e  r e g r e s s i v e  r o y a l t i e s  and c o l l e c t  t h e  
p u r e  p r o f i t s  g i v e n  t o  t h e  p r i v a t e  s e c t o r  i n  d i s c r e t i o n a r y  l i c e n c e  a l l o c a t i o n s ,  
w o u l d  seem d e s i r a b l e ,  e s p e c i a l l y  i f  t h e  p r o f i t s  o f  t h e  n i a r g m a n y  c o m m e r c i a l  
d i s c o v e r i e s  a r e  n o t  t o  be o v e r - t a x e d .  T h e  o i l  a l l o w a n c e  ( i 3 )  was i n c o r p o r a t e d  
i n  PRT t o  a i d  l e s s  c o m m e r c i a l  d i s c o v e r i e s  and shouLd e n h a n c e  t h e  o v e r a l l  t a x  
r e g i m e ' s  p r o g r e s s i v e n e s s .  The  a d v a n t a g e  o f  t h i s  p r o v i s i o n  t h o u g h ,  as  shown  
i n  T a b l e  n ,  i s  e n j o y e d  m o re  by p r o f i t a b l e  t h a n  by l e s s  p r o f i t a b l e  f i e l d s .
T h e  two r e w a r d i n g ,  b u t  s h o r t  l i f e  p r o j e c t s ,  A r g y l l  and A u k ,  and t h e  m i d d i e  
r a n k  M o n t r o s e ,  e n j o y  i n c r e a s e s  t o  t h e i r  r a t e s  o f  r e t u r n  o f  o v e r  5 p e r c e n t a g e  
p o i n t s  and i n c r e a s e s  t o  t h e i r  n e t  p r e s e n t ,  v a l u e s  o f  o v e r  £ /  p e r  t o n n e .  The  
o i l  a l l o w a n c e  i s  a g r e a t  h e l p  t o  t h e s e  f i e l d s  and t o  D u n l i n / B e a t r i c e ,  T a r t a n  
and Buchan  -  w h i c h  i n c l u d e  some o f  t h e  mo st  p r o m i s i n g  r e s e r v e s .  U n f o r t u n a t e l y  
some o i  t h e  d i s c o v e r i e s  w h i c h  t h e  a l l o w a n c e  was d e s i g n e d  t o  h e l p  a r e  o i i e r e a  
n e g l i g i b l e  a i d  ( C o rm o r a n t :  N t h ,  Bra©  and M a g n u s ) .
I n  p r a c t i c e  t h e  o i l  a l l o w a n c e  h a s  t h e  p e c u l i a r  e f f e c t  o f  d i m i n i s h i n g  any  
p r o g r e s s i v e  t e n d e n c i e s  m  t h e  N o r t h  Sea  f i s c a l  b u n d l e .  W i t h  t h e  o i l  
a l l o w a n c e  r e m o v e d ,  t h e  g o v e r n m e n t  t a k e s  f r o m  a l l  t h e  f i e l d s  e x c l u d i n g  A u k  
and C o r m o r a n t  a r e  c o n s i s t e n t l y  m  t h e  mid  to  h i g h  e i g h t y  p e r c e n t s .  T h e r e  
a r e  some s m a l l  a n o m a l i e s :  t h e  t a k e s  f r o m  P i p e r ,  F o r t i e s ,  C l a y m o r e ,  N i n i a n ,  
B e a t r i c e  and B r a e  a r e  r e l a t i v e l y  l o w ,  w h i l e  B u c h a n ,  H u t t o n ,  M a u r e e n  and  
Magnus a m on g st  o t h e r s  a r e  s u b j e c t  t o  r e l a t i v e l y  h i g h  t a x  t a k e s .  By and  
l a r g e  t h o u g h ,  w i t h o u t  t h e  o i l  a l l o w a n c e  t h e  s y s t e m  a p p e a r s  t o  y i e l d  a 
r o u g h l y  s i m i l a r  t a k e  f r o m  m o s t  f i e l d s ,  s h o w i n g  n e i t h e r  r e g r e s s i v e  n o r  
p r o g r e s s i v e  f e a t u r e s  o v e r a l l .  I n c o r p o r a t i n g  t h e  o i l  a l l o w a n c e ,  h o w e v e r ,  ad o s  
n um e ro u s  a n o m a l i e s :  t h e  t a x e s  i r o m  r e l a t i v e l y  p r o f i t a b l e  f i e l d s  s u ch  as  
A u k , D u n l i n ,  M u r c h i s o n  UK,  A r g y l l ,  M o n t r o s e ,  B e a t r i c e  and T a r t a n  a r e  
i n a p p r o p r i a t e l y  r e d u c e d , w h i l e  l e s s  p r o f i t a b l e  f i e l d s  s u ch  as  C o r m o r a n t  N t h
and  Mag nus  a r e  b a r e L y  h e l p e d .  N o t  o n l y  i s  t h e  r a n g e  o i  t a k e s  a c r o s s  a n  
25  n e i a s  w i d e n e d  by i n c o r p o r a t i n g  t h e  o n  a l l o w a n c e ,  b u t  f i e  i d s  o f  s i m i l a r
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E s t a b l i s h e d  C o m i n e r c i a i  r i e l u s  a r e  r a n k e d  i n  o r d e r  o i  t h e i r  p r e - t a x  
p r o f i t a b i l i t y ,  as m e a s u r e d  by t h e i r  p r e s e n t  v a l u e s  p e r  u n i t  o l  p r o d u c t i o n .
A d v a n t a g e  ox O n  G o v e r n m e n t  T a k e  M a r g i n a l
A l l o w a n c e  G o v e r n m e n t  T a k e
Tabxe 1 i ; Progressive North Sea Taxation
t o  R e a l  
I n t e r n a l  
R a t e  0 1  
R e t u r n
t o  Ne t 
P r e s e n  t  
V a l u e *  
p e r  t o n n e
O i l  A l l o w a n c e  
Removed
N o r m a l
PRT
O i l
A L lo w a n c e  
Removed
Normaj
PRT
P i p e r
( p e r c e n t a g e  
p o i n t s ) 
i . 5
( 1 9 8 0  £ )
L . 6
( p e r c e n t  o i  
84 . 8
r e a l  r e s o u r c e s  g e n e r a t e d )  
8 2 . 2  8 /.V 8 4 . 2
F o r t i e s 0 . 6 0 . 6 80  . 1 8 4 . 9 8  / . 8 8  / . 3
Au k 5 . 8 8 . 2 7 / . / 6 1  . 2 9 2 . 3 O o . 9
D u n l i n 2 . 3 2 . 2 8 6 . 0 H I  . L 8 8 . 0 8 1 . 2
C L ay more 1 . 2 1 . 2 85  . L 82  . 1 8 o . 4 8 4 . 4
Tl i i  s t i e 0 . 9 l . 0 8 6 . 8 84 . L 8 8  . 0 84 .9
M u r c h i s o n UK 2 . 4 1 . 8 8 8 . 4 83  . / 8 8 . 3 8 2 . 0
N i n i a n 0 . 3 0 . 4 8  0 . 3 8 4 . 2 8 8 . 6 8 7 . 3
B e r y l 1 . 7 I . 0 87 ,4 8 5 . 2 87 . 8 8 5 . 9
F u l m a r L . 9 L . 0 87 .9 8 5 . 2 8 8 . 4 8 5 . 0
A r g y l I 8  . 3 9 . 0 85 . 9 58 . / 8 8  . 0 59 . 3
M o n t r o s e 5 . 3 / . 1 87 .2 6 6 . 4 8 8  . 2 5 8 . 3
H u t t o n  NW 2 . 2 1. . 4 8 6 . 1 8 0 . 9 9 0 . 5 8 4 . 6
B r e n t , 0 . 1 0 . 2 8 5 . 2 84 . 8 8 8 . 4 8 8 . 1
S t a t l j o r d UK 0 . 9 0 . 7 8 6 . 1 8 3 . 6 8 8  . 2 8 5 . 5
B e a t r i c e 2 . 6 2 . 5 82  . 6 7 2 . 6 8 6  . 9 77  . 5
T a r t a n 2 . 8 2 . 2 8 6 . 4 7 / . 0 8 8 . 2 7 9 .  1
B r a e L . L 0 . 8 83  .9 / 9 . 9 94  . 8 8 8 . 0
Buchan 2 . 7 3 . 8 8 / . 1 / / . 6 8 8 . 5 (0. 7
Hu t t o n 2 . 5 L . 4 8  / . 2 8 0  . L 8 5 . 2 81  . 6
M a u r e e n 2 . 4 L . 8 tit . 5 / 8 . / 85  . 9 / 8 . 2
C o r m o r a n t N t h 0 . 4 0 . 3 83  . 9 8 2 . 2 8 6 . 1 . 8 5 . 4
Magnus 1 . 0 0 . 5 87 .4 84 .7 84 . 8 8 3 . 6
H e a t h e r 1 . 2 1 . 4 8 0 . 9 / 8 . 6 8 3 . 2 6 4 . 8
C o r m o r a n t l . 2 1 . 4 9 3 . 0 84 . 9 / 9 .  2 5 4 . 2
*  d i s c o u n t e d  a t  a r a t e  o l  1 0 % p e r  annum
N o t e ;  A d v a n t a g e  o f  o i l  a l l o w a n c e  and g o v e r n m e n t  t a k e s  a s s e s s e d  w i t h  t h e  CPI  
p r i c e  s c e n a r i o .  M a r g i n a l  g o v e r n m e n t  t a k e s  assume a s h i f t  i r o m  C P I  e x p e c t a t i o n s  
t o  UMP p r i c e  s c e n a r i o ,  s e e  f o o t n o t e  2 .
~ 1 6 b —
p r o f i t a b i l i t y  h a v e  w i d e l y  v a r y i n g  t a k e s .  A l t h o u g h  i t  i s  d i f f i c u l t  t o  d r a w  
g e n e r a l  c o n c l u s i o n s  f r o m  s u ch  c u r i o u s  r e s u l t s ,  o v e r a l l  i t  a p p e a r s  t h a t  t h e  
o i l  a l l o w a n c e  t u r n s  a p r o p o r t i o n a l  t a x  s y s t e m  i n t o  a s y s t e m  w h i c h  i s  
p r o g r e s s i v e  b e t w e e n  t h e  m o s t  p r o f i t a b l e  and t h e  medium p r o f i t  f i e l d s  b u t  
r e g r e s s i v e  b e t w e e n  t h e  medium p r o f i t  f i e l d s  and t h e  l e a s t  p r o f i t a b l e  
p r o j e c t s .  B e t w e e n  t h e  m o s t  and t h e  l e a s t  p r o f i t a b l e  f i e l d s  t h e  t a x  s y s t e m  
seems t o  r e m a i n  p r o p o r t i o n a l  ( l 4 ) .
I n d e e d  t h e  i n c i d e n c e  o f  N o r t h  Se a  t a x a t i o n  i s  r a t h e r  a r b i t r a r y .  A l t h o u g h  
t h e r e  a r e  g r e a t  d i f f e r e n c e s  b e t w e e n  t h e  g o v e r n m e n t ’ s t a k e  a c r o s s  t h e  
e s t a b l i s h e d  c o m m e r c i a l  o i l f i e l d s ,  and a l t h o u g h  PUT i s  a more  s i g n i f i c a n t  
t a x  s o u r c e  f o r  t h e  h i g h l y  p r o f i t a b l e  o i l f i e l d s ,  t h e  b u r d e n  o f  r o y a l t i e s ,
PRT and C o r p o r a t i o n  T a x  c o m b i n e d  i s  p o o r l y  r e l a t e d  t o  p r o f i t a b i l i t y .
M o r e o v e r ,  m a r g i n a l  ( w i t h  r e s p e c t  t o  p r i c e )  g o v e r n m e n t  c a ke s  a r e  n o t  
r e l a t e d  t o  p r o f i t a b i l i t y .  Th e  m a r g i n a l  r a t e s  show how i n c r e a s e s  i n  o i l f i e l d  
v a l u e s  due  t o  f a v o u r a b l e  mo ve m e nt s  m  o i l  p r i c e s  a r e  s p l i t  b e t w e e n  t h e  
g o v e r n m e n t  and t h e  c o m p a n i e s .  A p r o g r e s s i v e  t a x  s y s t e m  w o u l d  p e n a l i s e  
t h e  b e t t e r  p r o j e c t s  mor e  s e v e r e l y  w i t h  t h e  b u l k  o f  any  e x t r a  t a x a t i o n  c o m i n g  
f r o m  t h e  more  p r o f i t a b l e  d i s c o v e r i e s .  A l t h o u g h  t h e  t e r m  ‘ m a r g i n a l ’ i s  
a m b i g u o u s  -  h e r e  t h e  m a r g i n a l  t a k e s  a r e  c a l c u l a t e d  f o r  a c h a n g e  i n  o i l  p r i c e  
t r e n d  ( l 5 )  r a t h e r  t h a n  a c h a n g e  i n  a s i n g l e  y e a r ' s  o i l  p r i c e  -  h o w e v e r  t h e  
m a r g i n a l  t a k e s  a r e  m e a s u r e d  t h e y  do n o t  seem t o  be l i n k e d  t o  p r o j e c t  
p r e - t a x  p r o f i t a b i l i t y .  On a v e r a g e  a b o u t  85% o f  t h e  i n c r e a s e d  o i l f i e l d  
v a l u e s  g oe s  t o  t h e  g o v e r n m e n t ,  b u t  t h i s  i n c r e a s e  i s  d i s t r i b u t e d  f a i r l y  
e v e n l y  a c r o s s  t h e  e s t a b l i s h e d  c o m m e r c i a l  p r o j e c t s .  W i t h o u t  t h e  o i l  
a l l o w a n c e ,  m a r g i n a l  t a k e s  a p p e a r  as u n i f o r m  as w i t h  t h e  o i l  a l l o w a n c e .
Th e  N o r t h  Sea  ca x  r e g i m e  f a i l s  t o  c o l l e c t  t h e  e c o n o m i c  r e n t  m  a p r o g r e s s i v e  
m a n n e r ;  n e i t h e r  t h e  a b s o l u t e  n o r  t h e  m a r g i n a l  g o v e r n m e n t  t a k e s  a r e  h i g h e s t  
f o r  t h e  b e s t  f i e l d s  and l o w e s t  f o r  t h e  w o r s t .
F i n a l l y  i n  t h i s  s e c t i o n ,  i t  i s  w o r t h  d r a w i n g  a t t e n t i o n  t o  t h e  num ber  o f  f i e l d s  
w h e r e  m a r g i n a l  g o v e r n m e n t  t a k e s  a r e  b e i o w  a v e r a g e  g o v e r n m e n t  t a k e s .  W i t h  
n o r m a l  PRT,  some n i n e  f i e l d s  ( A u k ,  M u r c h i s o n  UK,  F u l m a r ,  M o n t r o s e ,  B u c h a n ,  
M a u r e e n ,  M ag nus ,  H e a t h e r  and  C o r m o r a n t )  h a v e  Lower m a r g i n a l  t a k e s  t h a n  t h e i r  
a v e r a g e  t a k e s  ( c o l u m n s  4 and 6  o f  T a b l e  l l ) .  W i t h o u t  t h e  o i l  a l l o w a n c e  
( c o l u m n s  3 and 5 o f  T a b L e  l l )  t h e r e  a r e  o n l y  s i x  f i e L d s  m  t h i s  p o s i t i o n .
T h i s  i s  i n d i c a t i v e  o f  a t a x  s y s t e m  w h i c h  i s  p o o r l y  r e L n t e d  t o  p r o f i t a b i l i t y .
I f  t h e  t a x  b a s e  w e r e  e q u a l  t o  p r e - t a x  n e t  r e v e n u e s  t h e n  w i t h  a - s i n g l e  t a x  
r a t e  t h e  a v e r a g e  t a x  t a k e  w o u l d  e q u a l  t h e  m a r g i n a l  ( w i t h  r e s p e c t  t o  p r i c e )  
t a x  t a k e .  I f  t h e  t a x  b a s e  i n c l u d e d  a l l o w a n c e s  t h a t  r e d u c e d  t h e  tax; b a s e  
b e l o w  p r e - t a x  n e t  r e v e n u e s ,  t h e n  t h e  m a r g i n a l  t a x  t a k e  w o u l d  be h i g h e r  t h a n
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t h e  a v e r a g e  t a x  t a lc e .  C o n v e r s e l y ,  i f  t h e  t a x  b a s e  w e r e  g r e a t e r  t h a n  
p r e - t a x  n o t  r e v e n u e s  t h a n  t h e  m a r g i n a l  t a x  t a k e  w o u l d  be l o w e r  t h a n  t h e  
a v e r a g e  t a x  t a k e .  F o r  o i l f i e l d s  w h e r e  r o y a l t i e s  c o l l e c t  t h e  m a j o r  s h a r e  
o f  t a x  r e v e n u e s ,  t h i s  l a t t e r  p o s s i b i l i t y  i s  l i k e l y  s i n c e  t h e  t a x  b a s e  i s  
c l o s e r  t o  g r o s s  r e v e n u e s  t h a n  t o  n e t  r e v e n u e s .  I f a  t a x  s y s t e m  i s  r e l a t e d  
t o  p r o f i t a b i l i t y ,  i t  m u st  h a v e  a t a x  ba se  t h a t  i s  l o w e r  t h a n  n e t  r e v e n u e s  
t o  r e f l e c t  b o t h  a n o r m a l  r e t u r n  t o  c a p i t a l  and r i s k  p r e m i a .  N o t  o n l y  
d o e s  t h e  t a x  r e g i m e  f a i l  t o  c o L i e c t  t h e  e c o n o m i c  r e n t  i n  a p r o g r e s s i v e  
m a n n er  by i s o l a t i n g  t h e  m o s t  p r o s p e r o u s  f i e l d s  f r o m  t h e  l e s s  p r o f i t a b l e  
p r o j e c t s ,  b u t ,  a t  L e a s t  f o r  t h e s e  n i n e  d i s c o v e r i e s ,  i t  f a i l s  to  be 
p r o g r e s s i v e  f o r  i n d i v i d u a l  f i e l d  p r o f i t s .  T h a t  i s ,  t h e  t a x  r e g i m e  i s  
n e i t h e r  p r o g r e s s i v e  i n t e r - f i e l d  n o r  p r o g r e s s i v e  i n t r a - f i e l d ,  The l a c k  
o f  i n t r a - f i e l d  p r o g r e s s i v i t y i s  more  common b e c a u s e  o f  t h e  o i i  a l l o w a n c e ,
5 . 4  E a r l y  T a x  C o l l e c t i o n  and APRT
One f u r t h e r  d i m e n s i o n  t o  t h e  f i e i d - b y - f i e i d  i m p a c t  o f  N o r t h  Sea  t a x a t i o n  
s h o u l d  b© c o n s i d e r e d  h e r e ,  n a m e l y  t h e  g o v e r n m e n t ' s  d e s i r e  f o r  e a r l y  t a x  
r e v e n u e s .  G i v e n  t h i s  d e s i r e ,  we may q u e s t i o n  how i t  s h o u l d  be i m p l e m e n t e d  
w i t h o u t  a d v e r s e l y  a f f e c t i n g  o f f s h o r e  d e v e l o p m e n t  d e c i s i o n s .  I n  p r i n c i p l e ,  
t h e  e f f e c t  o f  b r i n g i n g  f o r w a r d  t a x  p a y m e n t s  w i l l  be t o  r e d u c e  t h e  n e t  p r e s e n t  
v a l u e  f r o m  a f i e l d .  H e n c e ,  i f  o f f s h o r e  d e v e l o p m e n t  d e c i s i o n s  a r e  n o t  t o  be 
a f f e c t e d ,  t h e  n e t  p r e s e n t  v a l u e  o f  a b a r e l y  c o m m e r c i a l  f i e L d  s h o u l d  n o t  be  
r e d u c e d  by t h e  a r r a n g e m e n t s  t o  b r i n g  f o r w a r d  t a x  r e v e n u e s .  I n d e e d ,  t h e  
b u r d e n  o f  e a r l y  t a x  c o l l e c t i o n  s h o u l d  f a l l  on  t h e  mo re  p r o f i t a b l e  d i s c o v e r i e s  
o n l y ,  t h a t  i s ,  t h e  b u r d e n  s h o u l d  be p r o g r e s s i v e .
To  f a c i l i t a t e  e a r l y  t a x  c o l l e c t i o n  t h e  g o v e r n m e n t  i n t r o d u c e d  S p e c i a l  P e t r o l e u m  
D u t y  ( SP D )  w h i c h  l a t e r  e v o l v e d  i n t o  APRT.  The i m p a c t  o f  APRT on f i e I d - b y - f i e I d  
p r o f i t a b i l i t y  i s  shown m  T a b l e  1 2 .  Once  a g a i n  t h e  f i e L d s  a r e  r a n k e d  by  
p r e - t a x  p r o f i t a b i l i t y  p e r  u n i t  o f  p r o d u c t i o n .  M u r c h i s o n  UK, B r e n t ,  B e a t r i c e  
and B r a e  a r e  am on g st  t h e  m o st  s e v e r e l y  a f f e c t e d  by APRT ( a n d  S P D ) .  As 
w o u l d  be e x p e c t e d ,  a s y s t e m  b a s e d  on  g r o s s  r e v e n u e s  i s  f a r  f r o m  p r o g r e s s i v e .  
M o r e o v e r ,  a n a l y s i s  o f  t h e  on e  d e d u c t i o n  a l l o w e d  m  APRT ( a n d  m  SPD)  -  t h e  
e x e m p t  on e  m i l l i o n  t o n n e s  o f  o u t p u t  p e r  y e a r  -  d e m o n s t r a t e s  t h e  i n a b i l i t y  
o f  a f i x e d  v o l u m e  a l l o w a n c e  t o  b e n e f i t  t h e  l e a s t  p r o f i t a b l e  f i e l d s  o n l y  
( s e e  t h e  r i g h t h a n d  m o s t  c o l u m n  o f  T a b l e  1 2 ) .  W h i l e  t h e  a l l o w a n c e  p r o t e c t s  
t h e  r e l a t i v e l y  u n a t t r a c t i v e  C o r m o r a n t ,  i t  a l s o  s h i e l d s  A r g y l l  and Auk f r o m  
APRT and f a i l s  t o  p r o t e c t  some l a r g e r  l e s s  p r o f i t a b l e  f i e L d s  ( M a g n u s ,
B r a e  and H u t t o n ) .
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TabLe 12; Early Tax Collection
F i e l d s  a r e  r a n k e d  by p r e - t a x  p r o f i t a b i l i t y .
P i s a d v a n t a ge o f  APRT
Pi per
F o r t i e s
Auk
Dun l i n  
C 1 aymore  
T h i  s t  l e  
M u r c h i s o n  UK 
N i n i a n
t o  R e a l  I n t e r n a l  
R a t e  o f  R e t u r n
p e r c e n t a g e  p o i n t s  
0 . 7  
0 . 7  
0 ■
0 . 7  
0 . 5  
0 . 8  
L . 5 
0 . 5
t o  N e t  P r e s e n t  
V a l u e *  p e r  
t o n n e _______ ____
( 1 9 8 0  £ )
0 . 7
0 . 6
0
0 . 5
0 . 3
0 . 7
0 . 8
0 . 3
A d v a n t a g e  o f  APRT o i l  
a l l o w a n c e  t o  N e t  P r e s e n t  
V a l u e *  p e r  t o n n e
( 1 9 8 0  £ )
0 . L 
0
L .7 
0 . 1 
0 . 2  
0 . 1  
0 . 2  
0 .  1
B e r y l  
F u l m a r  
A r g y l I  
M o n t r o s e  
H u t t o n  NW 
B r e n  t
S t a t f j o r d  UK
B e a t r i c e
T a r t a n
0 . 6  
0 . 9  
0 
0 .  I 
I .2 
1 .0 
0 . 5  
0 . 9  
0 . 3
0 . 3  
0 . 2  
0 
0 .  1 
0 . 3  
0 . 9  
0 . 3  
0 . 8  
0 . 3
0  
0 .  I 
2 . 4  
1 . 1 
0 . 3  
0.  1 
0 . 5  
2 . 0  
1 .3
B r a e
Buchan
Hu t: t o n
M a u re e n
C o r m o r a n t  N t h
Magnus
H e a t h e r
C o r m o r a n t
L .0 
0 . 6  
0 . 8  
0 . 6 
0 . 7  
0 . 7  
0 . 3  
0
0 . 5
0 . 6
0 . 5
0 . 6
0 . 7
0 . 6
0 . 8
0
0 . 4
3 . 6
0 . 4
0 . 7
0 . 5
0 . 2
3 . 8
5 . 8
*  d i s c o u n t e d  a t  a r a t e  o f  1 0 % p e r  annum
N o t e ;  C P I  p r i c e  s c e n a r i o  a s s u m e d , s e e  f o o t n o t e  2 .  APRT i s  t a k e n  t o  i n c l u d e  
SPD m  t h i s  t a b l e .
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A l t h o u g h  t h e  a l l o w a n c e s  m i g h t  i m p r o v e  N o r t h  Sea p r o f i t s  t a x a t i o n  
i n d i v i d u a l t y , when c o m b i n e d  t h e i r  p o t e n t i a l l y  b e n e f i c i a l  i m p a c t s  a r e  
n e g a t e d .  T h e  u p l i f t  p r o v i s i o n  p r o t e c t s  i n v e s t m e n t s  l e a s t  m  n eed  o f  
p r o t e c t i o n ,  t h e  t a p e r i n g  s a f e g u a r d  c l a u s e  d o e s  n o t  c o n s i s t e n t l y  r e s t r i c t  
t h e  i m p a c t  o f  PRT when i t  s h o u l d ,  and t h e  o i l  a l l o w a n c e  o f f e r s  l i t t l e  
r e l i e f  t o  t h e  m a r g i n a l l y  c o m m e r c i a l  p r o j e c t s .  T h e  i n t e r a c t i o n s  b e t w e e n  
t h e  c o n c e s s i o n s  u n d e r m i n e  t h e  p o s s i b i l i t y  l o r  a c h i e v i n g  a d e l i b e r a t e  
p r e d i c t a b l e  i m p a c t  f r o m  PRT.  I n s t e a d  a r a t h e r  a c c i d e n t a l  a r b i t r a r y  r e s u l t  
o c c u r s .  I n  s h o r t ,  t h e  l e a s t  p r o f i t a b l e  f i e l d s  s u f f e r  w h i l e  t h e  more  
p r o f i t a b l e  d i s c o v e r i e s  r e c e i v e  f a v o u r a b l e  t a x  t r e a t m e n t .  R e t u r n s  on  t h e  
g e o l o g i c a l L y  c o m p l e x  p r o j e c t s  a r e  n o t  p r o t e c t e d ,  n ' s k  p r o f i t s  f o r  t h e  
p o o r e r  f i e l d s  a r e  n o t  c u s h i o n e d ,  and t h e  d i s c o v e r e r s  o f  t h e  b e s t  r e s e r v e s  
e n j o y  handsome p r o f i t  m a r g i n s .
6 . C o l l e c t i o n  o f  T a x  R e v e n u e s  and t h e  S t r u c t u r e  o f  PRT
6 . 1 M a c r o e c o n o m i c  R o i e  l o r  PRT
N o t  o n i y  u o e s  PRT h a v e  an m t e r - i  l e  i cl r o i e ,  b u t  i t  must  a l s o  a c h i e v e  a 
m a c r o e c o n o m i c  r e v e n u e  c o l l e c t i o n  t a r g e t .  F i g u r e  l  i n d i c a t e d  th e  d i f f e r e n c e  
PRT makes  m  a g g r e g a t e  and ga ve  a r a n g e  f o r  t a x  r e v e n u e s  L i k e l y  t o  be 
c o l l e c t e d  i r o m  N o r t h  Se a  a c t i v i t i e s .  We now t u r n  t o  a n a L y s e  t h e  e f f e c t  o f  
t h e  d m e r e n t  PRT a l l o w a n c e s  and c l a u s e s  on  t h i s  a g g r e g a t e .  I n  t h i s  
a n a l y s i s  we c o n c e n t r a t e  on a c e n t r a l  o i l  p r i c e  s c e n a r i o  ( 1 6 ) and c o n s i d e r  
t h e  a g g r e g a t e  t a x  r e v e n u e s  f r o m  t h e  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s  o n l y .
U n d e r  t h e s e  a s s u m p t i o n s ,  t h e  c u r r e n t  s y s t e m  o f  t a x a t i o n  i s  l i k e l y  t o  y i e l d  
o v e r  £ i 2  b i l l i o n  p e r  annum by 1 9 8 6  m  t a x  r e v e n u e s ,  w h i c h  w i l l  t h e n  t e n d  t o  
f a l l  to  u n d e r  £ l l  b i l l i o n  by 1990  and to  a r o u n d  £ 6 . 5  b i l l i o n  by 1995  
( c u r r e n t  v a l u e s ) .
6 . 2  C l  nuse  by C 1 au s e
F i g u r e  2 i n d i c a t e s  t h e  a n n u a l  i m p a c t s ,  and T a b l e  i'J t h e  t o t a l  i m p a c t s ,  o t  
e a c h  o i  t h e  c l a u s e s  c o n s i d e r e d  i n  s e c t i o n  5 .  The  up L i f t  r e d u c e s  t a x  
r e v e n u e s  s p o r a d i c a l L y  up t o  t h e  e a r i y  i 9 9 0 s  by a t o t a l  o f  £ 3 . 4  b i l l i o n ,  
w i t h  t h e  L a r g e s t  r e d u c t i o n s  l i k e L y  m  t h e  l a t e  L 9 8 0 s .  T h e  t a p e r i n g  r e s t r i c t i o n  
h a s  a m a r k e d  i m p a c t  on  t a x  r e v e n u e s  m  t h e  mid  t o  l a t e  1 9 8 0 s ,  l o w e r i n g  t a x  
r e v e n u e s  f r o m  t h e  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s  by some £ 3 . 3  b i l l i o n ,  b u t  
h a s  no e f f e c t  b e f o r e  19 82  and a n e g l i g i b l e  e f f e c t  a f t e r  1 9 8 9 .  Th e  o i l
5.5 Summary on the Inter-FieLd Impact of PRT Allowances
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a l l o w a n c e  d e c r e a s e s  t o t a l  t a x  r e v e n u e s  more  t h a n  an y  o f  t h e  o t h e r  c l a u s e s  
c o n s i d e r e d  -  by some £ 5 . 2  b i l l i o n  -  w i t h  a g r a d u a l L y  i n c r e a s i n g  a n n u a l  
i m p a c t  up to  L990 f o l L o w e d  by a s t e a d y  d e c l i n e  t h e r e a f t e r .  The e f f e c t  o f  
APRT ( t o g e t h e r  w i t h  SPD)  i s  t o  p r o d u c e  L a r g e  a n n u a l  i n c r e a s e s  m  t a x  
r e v e n u e s  i n  t h e  e a r l y  i 9 « 0 s ,  w h i c h  a r e  p a r t i a l l y  o f f s e t  by l o w e r  t a x  
r e v e n u e s  m  t l i e  l a t e  L 9 8 0 s .  The  o v e r a l l  e f f e c t  o f  APRT i s  a s m a l l  i n c r e a s e  
o f  £ 0 . 3 5  b i l l i o n .  W i t h  t o t a l  t a x  r e v e n u e s  f r o m  t h e  e s t a b l i s h e d  c o m m e r c i a l  
l i e u i s  n k e L y  t o  be a l m o s t  £ i 8 3  b i l l i o n ,  t h e  e f f e c t s  o f  t h e s e  c l a u s e s  
-  p e r h a p s  w i t h  t h e  e x c e p t i o n  o f  t h e  o i l  a l l o w a n c e  -  a r e  n o t  v e r y  s i g n i f i c a n t .  
T h e  o i l  a l l o w a n c e  r e d u c e s  t h e  l i f e t i m e  t a x  t a k e  by Less t h a n  2 . 5  p e r c e n t a g e  
p o i n t s ,  w h i l e  u p l i f t  and t a p e r i n g  r e d u c e  i t  by a b o u t  l . 5 p e r c e n t a g e  p o i n t s  
e a c h  .
E a r l y  t a x  r e v e n u e s  a r e  r e d u c e d  by g r e a t e r  r e l a t i v e  am ou n ts  t h a n  t h e  
r e d u c t i o n  t o  t o t a l  t a x e s .  M o r e o v e r ,  m  t h e  p e r i o d  up t o  1 9 8 5 ,  t h e  
o n  a l l o w a n c e  becomes t h e  l e a s t  i m p o r t a n t  c l a u s e ,  r e d u c i n g  t a x  r e v e n u e s  
by j u s t  o v e r  £ i  b i l l i o n ,  w h i l e  u p l i f t  and t a p e r i n g  e a c h  l o w e r  t a x  r e v e n u e s  
by c l o s e  t o  £2  b i l l i o n .  T a p e r i n g  i s  p a r t i c u l a r l y  s i g n i f i c a n t  b e t w e e n  
1 9 8 1 and 1 0 8 5 .  I t  i s  w o r t h  n o t i n g  t h a t  b e t w e e n  1 9 8 1  and L985 t h e  r e d u c t i o n  
i n  t a x  r e v e n u e s  c a u s e d  by e i t h e r  u p l i f t  o r  t a p e r i n g  e x c e e d s  t h e  i n c r e a s e  
a c h i e v e d  by APRT ( t o g e t h e r  w i t h  S P D ) .  F i n a l l y ,  t h e  APRT ( a n d  SPD)  o i l  
a l l o w a n c e  d o e s  L i t t L e  t o  r e d u c e  t o t a l  t a x e s ,  a L t h o u g h  i t  d o e s  r e s t r i c t  
e a r l y  t a x  r e v e n u e s  s i g n i f i c a n t L y .
6 . 3  I s  E a c h  C l a u s e  W o r t h w h i l e ?
To be a b l e  to  a s s e s s  w h e t h e r  t h e  s t i m u l a t i n g  a d v a n t a g e  o f  a PRT a l l o w a n c e  
p r o d u c e s  b e n e f i t s  m  e x c e s s  o f  i t s  c o s t s ,  we n eed  t o  a s s e s s  b o t h  t h e  
n a t u r e  o f  t h e  s t i m u l u s  ( a s  m  s e c t i o n  5 )  and t h e  e f f e c t  t h a t  t h e  r e d u c t i o n  
i n  t a x  r e v e n u e s  ( q u a n t i f i e d  i n  s e c t i o n  6 . 2 ) w i l l  h a v e  on t h e  ec on o my .
T h e  l a t t e r  a s s e s s m e n t  w o u l d  r e q u i r e  an e x a m i n a t i o n  o f  t h e  u s e  o f  m a r g i n a l  
t a x  r e v e n u e s  by t h e  g o v e r n m e n t  and t h e  i m p a c t  o f  t h e  m a r g i n a l  sums 
t h r o u g h o u t  t h e  n o n - o i l  s e c t o r s  o f  t h e  UK.  T h e  d e s i r a b i l i t y  o f  e a c h  c l a u s e  
c o u l d  t h e n  be a s c e r t a i n e d  by  a c o m p a r i s o n  o t  t h e  s t i m u l u s  g i v e n  t o  t h e  o i l  
s e c t o r  w i t h  t h e  m a c r o e c o n o m i c  i m p a c t  o f  l o w e r  a g g r e g a t e  t a x  r e v e n u e s .  A 
m a c r o e c o n o m i c  m o d e l  t o  f a c i n t a t e  t h i s  c o m p a r i s o n  i s  o u t s i d e  t h e  r e a l m s  o f  
t h i s  t h e s i s  and we make no a t t e m p t  t o  v a l u e  m a r g i n a l  t a x  r e v e n u e s .  O u r  
c o m p a r i s o n  m u st  be more  q u a l i t a t i v e .  I f  a PRT c l a u s e  p e r f o r m s  w e n  on  g i v e n  
c r i t e r i a  a t  t h e  i n t e r - f i e i d  m i c r o  LeveL w i t h  n e g l i g i b l e  e f f e c t s  on t h e  m ac ro
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t a x  c o l l e c t i o n  t a r g e t  ( i n  p a r t i c u l a r  t o r  e a r l y  t a x  r e v e n u e s ) ,  t h e n  t h e  
c l a u s e  c a n  be r e g a r d e d  as  b e n e f i c i a l .  I f  a c l a u s e  d o e s  n o t  w o r k  w e l l  a t  
t h e  m i c r o  l e v e l  w h i l e  r e d u c i n g  a g g r e g a t e  e a r l y  t a x  r e v e n u e s  s i g n i f i c a n t l y , 
i t  w i l l  n o t  be w o r t h w h i l e  t o  i n c l u d e  i t  as a p a r t  o f  t h e  N o r t h  Sea  t a x  
s y s  te rn .
S e c t i o n  5 . 1  s u g g e s t e d  t h e  u p l i f t  c l a u s e  d o e s  L i t t l e  t o  p r o t e c t  t h e  n o r m a l  
r e t u r n  to  c a p i t a l ,  and s e c t i o n  5 . 3  c o n c l u d e d  t h a t  t h e  o i l  a l l o w a n c e  m i g h t  
r e d u c e  any  p r o g r e s s i v i t y  m  t a x  t a k e s .  M o r e o v e r ,  n o t  o n l y  a r e  t h e s e  c l a u s e s  
n o t  j u s t i f i e d  a t  t h e  m i c r o  l e v e l  b u t  a t  t h e  m ac ro  l e v e l  a g g r e g a t e  t a x  
r e v e n u e s  s u f f e r  -  p a r t i c u l a r l y  e a r l y  t a x  r e v e n u e s  i n  t h e  c a s e  o f  u p m t  and  
t o t a L  t a x e s  i n  t h e  c a s e  o f  t h e  o i l  a l l o w a n c e .  T h e s e  c l a u s e s  o f f e r  n e g l i g i b l e  
s t i m u l i  t o  m a r g i n a l  d e v e l o p m e n t  d e c i s i o n s  b u t  do r e d u c e  t h e  l e v e L  o f  
t a x a t i o n  n o t i c e a b l y .  S e c t i o n  5 . 2  s u g g e s t e d  t a p e r i n g  g a v e  some,  a l b e i t  
L i m i t e d ,  p r o t e c t i o n  l o r  r i s k  p r o f i t s  on t h e  m a r g i n a l  f i e l d s .  A l t h o u g h  t h e  
s a c r i f i c e  m  a g g r e g a t e  t a x  r e v e n u e s ,  and p a r t i c u l a r l y  i n  e a r l y  t a x  r e v e n u e s ,  
i s  n o t  i n s i g n i f i c a n t ,  we s u g g e s t  t h a t  t h i s  c l a u s e  i s  t h e  m o st  i n n o c u o u s  
C l a u s e  c o n s i d e r e d .  P e r h a p s  t h e  l e a s t  i n n o c u o u s  t a x  p r o v i s i o n  i s  APRT 
( t o g e t h e r  w i t h  S P D ) . S e c t i o n  5 . 4  s u g g e s t e d  t h i s  m i g h t  he s e v e r e l y  d a m a g i n g  
a t  t h e  m i c r o  l e v e l  and  i t  m u st  be d o u b t e d  t h a t  t h e  a d v a n t a g e s  o f  e a r l y  t a x  
c o l l e c t i o n  ( t h e  t o t a l  i s  b a r e i y  i n c r e a s e d )  w a r r a n t  t h i s  d am a g e .  •
7 .  I s  PRT I n t r i n s i c a l l y  Un sou nd?
v . l  M e t h o d o l o g y
We h a v e  e s t a b l i s h e d  t h a t  PRT d o e s  n o t  w o r k  w e i i  w i t h i n  t h e  s y s t e m  o f  N o r t h  
S e a  p r o f i t s  t a x a t i o n .  B u t  we h a v e  n o t  a s c e r t a i n e d  w h e t h e r  t h i s  f a i l u r e  o f  
PRT i s  a r e s u l t  o f  t h e  s y s t e m  w i t h i n  w h i c h  PRT w o r k s ,  o r  a r e s u l t  o r  
i n h e r e n t  w e a k n e s s e s  m  PRT.  We e x a m i n e  t h i s  i s s u e  m  t h i s  s e c t i o n .  O u r  
a p p r o a c h  i s  t o  c o n s i d e r  t h e  i m p a c t  o i  PRT as i l  i t  o p e r a t e d  w i t h i n  a d i f f e r e n t  
s y s t e m .  T h r e e  d i f f e r e n t  s y s t e m s  a r e  a n a l y s e d  -  a s y s t e m  as i f  PRT r e p l a c e d  
r o y a l t i e s ,  a s y s t e m  as  i f  PRT r e p l a c e d  C o r p o r a t i o n  T a x ,  and a s y s t e m  as  i f  
PRT r e p l a c e d  b o t h  r o y a l t i e s  and C o r p o r a t i o n  T a x .  By r e m o v i n g  t h e  m o st  
b l a t a n t l y  r e g r e s s i v e  f e a t u r e  o f  t h e  c u r r e n t  t a x  s y s t e m ,  t h e  s y s t e m  as i f  
PRT r e p l a c e d  r o y a l t i e s  sh o uL d  i n d i c a t e  t h e  e x t e n t  o f  p r o g r e s s i v i t y  m  
PRT.  T h e  se co n d  s y s t e m  s h o u l d  i n d i c a t e  i f  PRT ca n  p r o t e c t  t h e  n o r m a l  r e t u r n  
on c a p i t a l  when t h e  t a x  w h i c h  d o e s  n o t  p r o  L e e t  t h i s  r e t u r n  ( C o r p o r a t i o n  T a x )  
i s  r e m o v e d .  A n a l y s i s  o i  t h e  t h i r d  s y s t e m  w i l l  p r o v i d e  t h e  m o st  t e l l i n g  
t e s t s  f o r  PRT.
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t.2 A g g r e g a t e  R e ve n u e s
B e f o r e  we c a n  p r o c e e d  w i t h  t h i s  a n a l y s i s ,  we m u st  e n s u r e  t h a t  we v a n  c o m p a r e  
n i c e  w i t h  L i k e .  I i  we e x c i u o e  a c o m p o n e n t  ox th© t a x  s y s t e m  t h e n  a g g r e g a t e  
t a x  r e v e n u e s  w i n  l a i i  and t h e  i  l e i d - b y - i i e i d  i m p a c t s  w i n  a l w a y s  be l e s s  
o n e r o u s  when c o m p a r e d  t o  t h e  t a x  r e v e n u e s  and t h e  i ' i e  1 d - b y - i i e i d  i m p a c t s  o f  
t h e  c u r r e n t  s y s t e m .  H e n c e ,  t h e  damage done  t o  f i e L d  p r o s p e c t s  w i l l  
i n e v i t a b l y  f a i l  and t h e  r e m o v a l  o f  t h e  co m p o n e n t  w i n  seem t o  i m p r o v e  t h e  
s y s t e m  0 1  t a x a t i o n  a t  t h e  m t e r - n e i d  l e v e l .  I t  we a r e  t o  o v e r r i d e  t h i s  b i a s  
we m u st  s t o p  a g g r e g a t e  t a x  r e v e n u e s  f r o m  l a i L i n g  by r a i s i n g  a d d i t i o n a l  sums 
m  PRT when t h e  o t h e r  c o m p o n e n t s  a r e  re m o v e d .  N a t u r a l l y  t h e r e  a r e  many ways  
i n  w h i c h  a d d i t i o n a l  PRT r e v e n u e s  c a n  be i n s t i g a t e d  -  a l l o w a n c e s  c o u i a  be l o w e r e d  
o r  t n e  t a x  r a t e  r a i s e d  o r  some c o m b i n a t i o n .  Be c a u s e  a t a x ' s  a l l o w a n c e s  t e n a  
t o  d e f i n e  i t s  n a t u r e  we c h o o s e  t o  r a i s e  t a x  r a c e s  and l e a v e  a l l o w a n c e s  as  much 
as  p o s s i b l e  u n c h a n g e d .  The  h i g h e r  t a x  r a t e s  c o r r e s p o n d i n g  t o  e a c h  t a x  s y s t e m  
a r c  s e t  o u t  m  T a b l e  i 4  w i t h  t h e i r  d e r i v a t i o n  m  A p p e n d i x  A.  B r i e f l y ,  
we h a v e  i m p u t e d  t h e  t a x  r a c e s  f r o m  a m o st  s i m p l i s t i c  mod e l  o t  N o r t h  Sea  
t a x a t i o n .  G i v e n  t h e  h i g h e r  r a t e s  o f  t a x ,  h o w e v e r ,  we c o u l d  n o t  l e a v e  a l l  t h e  
a l l o w a n c e s  u n c h a n g e d .  Once  t a x  r a t e s  e x c e e d  80% -  as  m  t h e  s e co n d  two  
s y s t e m s  -  t a p e r i n g  i s  l i k e l y  to  o p e r a t e  w h e n e v e r  t h e  c l a u s e  i s  c o n s i d e r e d .
H e n c e ,  we r a i s e  t h e  t a p e r i n g  l i m i t :  t o  100% ( o f  t h e  d i f f e r e n c e  b e t w e e n  
a n n u a l  n e t  o p e r a t i n g  r e v e n u e s  and 30% o f  a c c u m u l a t e d  c a p i t a l  c o s t s )  f r o m  8 0 * .  
G i v e n  t h e  ad hoc n a t u r e  o i  t h e s e  t a x  r a t e  c h a n g e s ,  we r e f r a i n  f r o m  e x a m i n i n g  
o u r  e s t i m a t e s  w i t h  t o o  g r e a t  a d e g r e e  o f  p r e c i s i o n .
F i g u r e  3 c o m p a r e s  t h e  a g g r e g a t e  t a x  r e v e n u e s  n i c e l y  f r o m  e a c h  o f  t h e s e  t h r e e  
t a x  s y s t e m s  w i t h  t h e  t a x  r e v e n u e s  n i c e l y  to  come f r o m  t h e  p r e s e n t  s y s t e m .
We u s e  a c e n t r a l  o i l  p r i c e  a s s u m p t i o n  ( i / )  and a g g r e g a t e  o v e r  t h e  25
e s t a b l i s h e d  c o m m e r c i a l  o i l f i e l d s .  T h e  s y s t e m  w i t h o u t  r o y a l t i e s  p r o d u c e s  
a l m o s t  i d e n t i c a l  t a x  r e v e n u e s  to  t h e  c u r r e n t  t a x  s y s t e m  u n t i L  t h e  en d  o f  t h e
c e n t u r y ,  w h e r e a s  t h e  o t h e r  two t a x  s y s t e m s  o n L y  m a tc h  t h e  p r e s e n t  s y s t e m  up
t o  t h e  m i d - L y 8 0 s ,  t h e r e a f t e r  t h e r e  i s  a s h o r t f a l l  o f  some £ i  t o  2  b i i L i o n  
p e r  annum u n t i l  t h e  l a t e  19 8 0 s  when t h e  p r o f i l e s  c o n v e r g e .  R e m e m b e r i n g  t h a t  
we i n t e n d  t o  u s e  t h e s e  s y s t e m s  t o  e x a m i n e  r e l a t i v e  f i e l d  i m p a c t s ,  t h e  
s c h e d u l e s  a r e  s u f f i c i e n t l y  s i m i l a r .
/ . 3  An I n t e r - F i e l d  A s s e s s m e n t  o f  PRT p e r  se
C o m p a r i s o n  o f  t h e  f i r s t  two c o l u m n s  i n  e a c h  o f  t h e  t h r e e  T a b l e s  1 5 ,  i 6  and  
1 / s u g g e s t s  t h a t  PRT i s  no mor e  p r o g r e s s i v e  t h a n  r o y a l t y  p a y m e n t s .  The  
t a x  b u r d e n  on t h e  u n i t  n e t  p r e s e n t  v a l u e s  o f  t h e  m o s t  a t t r a c t i v e  f i e l d s  
r e l a t i v e  t o  t h e  t a x  b u r d e n  on t h e  l e s s  a t t r a c t i v e  p r o j e c t s  i s  u n c h a n g e d ,
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T a b l e  14:  A p p r o x i m a t e  R a t e s  o f  PRT n e c e s s a r y  t o  make good t h e  S h o r t f a l l
o f  T a x  R e v e n u e s  when a Co m p o ne nt  o f  t h e  T a x  S y s t e m  i s  Removed (%)
T a x  S y s t e m : No R o y a l t y No C o r p o r a t i o n N e i t h e r  R o y a l t y  n o r
T a x  + C o r p o r a t i o n  T a x  +
T a x  r a t e  t o  r e p l a c e
PRT r a t e  o f  45% 54 78 82
PRT r a t e  o f  60% 6 6 83 8 6
PRT r a t e  o f  70% 7 5 8 8 90
PRT r a t e  o f  75% 7 9 90 92
+ t a p e r i n g  l i m i t  i n  PRT r a i s e d  f r o m  80% t o  L00% o f  t h e  d i f f e r e n c e  
b e t w e e n  a n n u a l  n e t  o p e r a t i n g  p r o f i t s  and 30% o f  a c c u m u l a t e d  
c a p i t a l  c o s t s .
N o t e ;  See  A p p e n d i x  A f o r  d e v i a t i o n .  The  r a t e s  t h a t  we r e p l a c e  ( f r o m  
45% t o  75% m  t h e  i e f t h a n d  mo st  c o l u m n )  a r e  t h e  r a t e s  t h a t  
h a v e  b een  i n  f o r c e  i n  t h e  h i s t o r y  o f  N o r t h  Sen p r o f i t s  t a x a t i o n  
( s e e  c h a p t e r s  L and 5 ) .
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d e s p i t e  PRT h a v i n g  r e p l a c e d  r o y a l t i e s  ( T a b l e  1 5 ) .  E x c e p t  f o r  t h e  two  
l e a s t  p r o f i t a b l e  f i e L d s ,  a v e r a g e  and m a r g i n a l ,  g o v e r n m e n t  t a x  t a k e s  a r e  
by and l a r g e  u n a l t e r e d  ( T a b l e s  LG and 1 7 ) .
U s i n g  PRT t o  r e p l a c e  C o r p o r a t i o n  T a x ,  g i v e n  t h e  n e c e s s a r y  i n c r e a s e  m  PRT  
r a t e s  d e s c r i b e d  a b o v e ,  w o u l d  h a v e  y i e l d e d  a r a t h e r  d i f f e r e n t  b u r d e n  o f  
t a x a t i o n  f r o m  t h a t  o f  t h e  c u r r e n t  s y s t e m .  T h e  e f f e c t s  a r e  shown m  t h e  
t h i r d  c o l u m n s  o f  e a c h  o f  t h e  T a b L e s .  I n  t e r m s  o f  n e t  p r e s e n t  v a l u e  p e r  
t o n n e  ( T a b l e  1 5 ) ,  t h e  p r o f i t s  o f  a l l  o f  t h e  smai. Ler  f i e L d s  ( A u k ,  A r g y l l ,  
B e a t r i c e ,  Bu ch an ,  C o r m o r a n t ,  H e a t h e r ,  M o n t r o s e ,  M a u r e e n  and T a r t a n )  w o u l d  
be i m p r o v e d ,  some m a r k e d l y  ( A u k ,  A r g y i L ,  C o r m o r a n t ,  H e a t h e r  and M o n t r o s e ) .
S i n c e  we h a v e  a L r e a d y  n o t e d  t h a t  t h e s e  s m a l l e r  f i e l d s  c o v e r  a w i d e  r a n g e  
o f  p r o s p e c t s  -  some a t t r a c t i v e  and some m a r g i n a l .  -  t h i s  c h a n g e  i s  n o t  
p a r t i c u l a r l y  d e s i r a b l e .  M o re  i m p o r t a n t l y ,  PRT may be s p a r e d  f r o m  s e r i o u s  
c r i t i c i s m  i f  m  r e p l a c i n g  C o r p o r a t i o n  T a x  i t  i m p r o v e s  r e t u r n s  on t h e  
f i e l d s  w h e r e  t h e  r e t u r n  on  c a p i t a l  i s  l i k e l y  t o  be s e v e r e l y  h a m p e r e d  by  
C o r p o r a t i o n  T a x  -  t h a t  i s ,  t h e  f i e L d s  w i t h  t h e  l o n g e s t  Lead t i m e s .
T h e s e  1 ' i e i d s  c o m p r i s e  M ag n u s ,  H u t t o n ,  M a u r e e n ,  T h i s t l e ,  T a r t a n ,  B r a e ,
H u t t o n  NW, Bu cha n  and S t a t f j o r d  UK ( 1 8 ) .  O f  t h i s  l i s t ,  h o w e v e r ,  o n l y  o n e - t h i r d  
o f  t h e  p r o j e c t s  show m o re  t h a n  a v e r a g e  i m p r o v e d  u n i t  p r o f i t s  ( M a u r e e n ,  T a r t a n  
and B u c h a n )  and n one  o f  t h e  L i s t  shows a l a r g e  i m p r o v e m e n t .  S i m i l a r l y ,  
a v e r a g e  and m a r g i n a l  g o v e r n m e n t  t a k e s  ( T a b l e s  1 6  and L / )  do n o t  f a l l  
s i g n i f i c a n t l y  more  t h a n  t h e y  f a l l  on o t h e r  f i e l d s  ( d e s p i t e  t h e  d r a m a t i c  
f a l l s  on M a u r e e n ,  Buchan  and T a r t a n ) .  PRT i s  no Less  o f  a t a x  on c a p i t a l  
t h a n  C o r p o r a t i o n  T a x .
PRT on i t s  own w o u l d  y i e l d  a d i f f e r e n t  b u r d e n  o f  t a x a t i o n  f r o m  t h e  p r e s e n t  
s y s t e m ,  as i n d i c a t e d  i n  t h e  f o u r t h  c o l u m n s  o f  t h e  T a b l e s .  T h e  r a n g e  o f  
a v e r a g e  g o v e r n m e n t  t a k e s  w o u l d  w i d e n  f r o m  b e t w e e n  6 1 . 2 %  and 8 5 . 2 %  u n d e r  
t h e  c u r r e n t  t a x  s y s t e m  t o  b e t w e e n  1 .2 %  and 8 3 . 4 %  w i t h  PRT o n l y  ( T a b l e  L6 ) ,
T h e  r a n g e  o f  m a r g i n a l  g o v e r n m e n t  t a k e s  w o u l d  a l s o  b r o a d e n  ( T a b l e  1 7 ) ,
D e s p i t e  t h e s e  w i d e r  r a n g e s ,  h o w e v e r ,  t h e  f i e l d s  m o st  m  n ee d  o f  p r o t e c t i o n  
a r e  n o t  c o n s i s t e n t l y  t h e  f i e L d s  w i t h  t h e  r e d u c e d  t a x  t a k e s .  U n i t  p r o f i t s  
on t h e  l e a s t  a t t r a c t i v e  f i e L d s ,  w i t h  t h e  e x c e p t i o n  o f  H e a t h e r  and C o r m o r a n t ,  
w o u l d  s t i l l  be s e r i o u s l y  r e d u c e d  by t a x a t i o n ,  w h i L e  p o s t - t a x  p r o f i t s  on  
some o f  t h e  more a t t r a c t i v e  f i e l d s  w o u l d  be more  t h a n  i m p r e s s i v e  (shown  by  
t h e  d i f f e r e n c e  b e t w e e n  t h e  r i g h t - h a n d  m o s t  c o l u m n  and t h e  f o u r t h  c o l u m n  o f  
T a b l e  1 5 ) .
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T a b l e  15.  D i f f e r e n t  T a x  S y s t e m s  and t h e  I m p a c t  o f  PRT w i t h  Amended
R a t e s  on  U n i t  P r o f i t s __________
F i e l d s  a r e  r a n k e d  i n  o r d e r  o f  p r e - t a x  p r o f i t a b i l i t y  p e r  t o n n e
P i p e r
F o r t i e s
Auk
D u n l i n  
C l a y m o r e  
T h i s t l e  
M u r c h i s o n  UK 
N i n i a n
( a)
C u r r e n t
Tax
S y s t e m
54 . I
5 2 . 5
3 1 . 8
4 0 . 7
3 6 . 9
3 8 . 8
3 6 . 6
3 6 . 6
D e c r e a s e  t o  N P V / t o n n e *  ( 1 9 8 0  £ )
As i f  PRT  
r e p l a c e d  
R o y a l t y
53 . 7
5 2 . 4  
27  .2
3 9 . 8
3 6 . 2
3 7 . 8
3 6 . 0
3 6 . 2
As i f  PRT 
r e p L a c e d  
C o r p o r a t i o n  
T a x
5 0 . 2
5 0 . 7  
11. 6
3 4 . 7  
31 . 9
3 3 . 7
3 3 . 0
3 1 . 8
As i f  PRT 
r e p l a c e d  
R o y a L t y  
and
C o r p o r a t i o n  
T a x _______
4 9 . 5  
5 0 .  5
3 . 7
3 3 . 7  
3 1 .  3
3 2 . 6
3 2 . 5  
3L .9
P r e - T a x  
P r o f i t s  
( 1 9 8 0 £ /  
t o n n e )
66.  6 
6 2 . 6
4 9 . 0  
4 8 . 5  
4 3 .  1 
4 1 . 2
4 1 . 1  
3 9 . 7
I l e r y l  3 2 . 1  3 1 . 7
F u l m a r  3 1 . 9  3 1 . 7
A r g y l l  2 0 . 3  1 7 . 3
M o n t r o s e  2 5 . 6  2 3 . 5
H u t t o n  NW 2 4 . 2  2 3 . 6
B r e n t  2 6 . 8  2 5 . 8
S t a t f j o r d  UK 2 2 . 8  2 2 . 3
B e a t r i c e  2 2 . 9  2 1 . 6
T a r t a n  2 2 . 0  2 1 . 0
2 9 . 6
3 0 . 4  
7 . 0
12.0  
20 .8 
2 3 . 1
2 0 . 4  
14.3
16.6
2 9 . 3
3 0 . 4  
L .7 
8 . 6
2 0 . 5  
22 . 0  
20.  1 
1 3 . 1  
L5.8
37 . I  
3 6 . 7
3 3 . 3  
30 .1  
28 .0 
2 6 . 9  
2 5 . 6
2 5 . 4  
2 4 . 3
B r a e  2 0 . 4  2 0 . 4
Buchan  2 4 . 6  2 2 . 8
H u t t o n  1 9 . 8  1 9 . 3
M a u r e e n  2 1 . 0  2 0 . 0
C o r m o r a n t  N t h  1 9 . 4  L 8 . 7
Magnus 1 8 . 0  1 7 . 4
H e a t h e r  1 9 . 4  1 7 . 1
C o r m o r a n t  1 7 . L 13 . 4
16 .  4 
L 5 . 1 
16.0 
L 5 . 2  
1 7 . 6  
15 .  L 
8 . 3  
6 . 7
16.9
1 2 . 9  
1 5 . 7  
14 .3  
L 5.  1. 
14 . 0
4 . 8
0 . 2
2 2 .  3 
2 2 . 2  
2 1 . 3  
1 9 . 6  
L8.0 
16 .9  
7 . 9  
2 . 2
+ d i s c o u n t e d  a t  10% p . a .
Note; CPI price scenario assumed, see footnote 2.
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Table i5 (contci)
( b ) D e c r e a s e  t o  NPV*  ( L 9 8 0  £ )  as  a P e r c e n t  o f  P r e - T a x  P r o f i t s
C u r r e n t  T a x  
S y s t e m
P i p e r  
Fo r t i e s  
Auk
D u n l i n  
C I n y m o r e  
T h i  s t I e  
M u r c h i s o n  UK 
N i n i a n
81
84
65
84
86
94
89
92
As i f  PRT 
r e p l a c e d  
R o y a 1t y
81
84
56
82
84
92
88
91
As i f  PRT  
r e p l a c e d  
C o r p o r a t i o n  
T a x ___________
7 5 
81 
24  
72  
74 
82  
80  
80
As i f  PRT r e p l a c e d  
R o y a l t y  and  
C o r p o r a t i o n  T a x
74  
81 
8 
69  
7 3 
79
79
80
B e r y l  87
F u l m a r  87
A r g y l l  6 l
M o n t r o s e  85
H u t t o n  NW 86
B r e n t  10 0
S t a t f j o r d  UK 89
B e a t r i c e  90
T a r t a n  91
85
86 
52  
78
84  
96 
87
85
86
80
83
21
40
74
86
80
56
68
79 
83  
5 
29  
7 3 
82 
79 
52  
65
B r a e  91
Buchan i l l
H u t t o n  93
M a u r e e n  107
C o r m o r a n t  N t h  108  
Magnus  107
H e a t h e r  2 4 6
C o r m o r a n t  7 7 7
91
103  
91
102
104  
103  
216 
6 0 9
74 
68
75 
78  
98  
89
105
30 5
7 6 
58  
74  
7 3 
84  
83  
61 
9
*  d i s c o u n t e d  a t  10% p . a ,
Note: derived from TabLe 15(a)
-  L / y  -
T a b l e  1 6 ; D i f f e r e n t  T a x  S y s t e m s  and t h e  I m p a c t  o f  PRT w i t h  Amended R a t e s  
on A v e r a g e  G o v e r n m e n t  T a k e s _____________________
F i e l d s  a r e  r a n k e d  m  o r d e r  o f  p r e - t a x  p r o f i t a b i l i t y  p e r  t o n n e
A v e r a g e  G o v e r n m e n t  T a k e s  (% o f  re a L  r e s o u r c e s  g e n e r a t e d )
P i p e r
F o r t i e s
Auk
D u n l i n  
C 1 a y  1110 r e  
T h i s t l e  
M u r c h i s o n  UK  
N i n i a n
C u r r e n t  T a x  
S y s t e m _______
8 2 , 2
8 4 . 9  
61 .2
81 . l
82 .1 
84 .1  
8 3 .  / 
84 . 2
As i f  PRT  
r e p l a c e d  
R o y a l t y
82 . l
8 5 . 0  
5 3 .  3
80 . 3
81 . 5
8 2 . 9
8 3 . 1  
84  . 3
As i f  PRT
r e p l a c e d
C o r p o r a t i o n
T a x
77 . 0
8 3 . 3
2 0 . 7
6 9 . 9  
/ 2 . 2  
/ 3 . 9 
/ 5 .  3
7 4 . 8
As i f  PRT  
r e p l a c e d  
R o y a l t y  and  
C o r p o r a  t i o n  
T a x
7 6 . 9
8 3 . 4  
6. 2
6 9 . 4  
/ 2 . 2  
/2 .9 
/ 5 . 2 
7 6 . 2
B e r y l  8 5 . 2
FuLnntr 8 5 . 2
a r g y l i  o8  . i
M o n t r o s e  6 6 , 4
H u t t o n  NW 8 0 . 9
B r e n t  8 4 . 8
S t a t x j o r a  UK 8 3 . 6
B e a t r i c e  7 2 . 6
T a r t a n  / t . 0
8 3 .  1 
85  . 0  
02 . 6 
6 2 . 9  
I 9 . 8 
83  . 3 
83  . i  
69 . 9 
/ 5  . 3
81 . L 
8 1 . 4  
1 8 . 2  
27 . 9
69 .0 
/ 0 . 8  
/ / .0
42  .4  
3 6 . 6
81 .2 
81 . / 
6 . 5
2 t . i 
6 8 . 0 
/ 4 . 4  
/ 6  . 9 
4 0 . 0  
5 5 . 4
B r a e  / 9 . 9
Bucha n  7 / .  6
H u t t o n  8 0 . 1
M a u r e e n  / 8 . /
C o r m o r a n t  N t h  8 2 . 2
Magnus 8 4 . /
H e a t h e r  7 8 . 6
C o r m o r a n t  8 4 . 9
81 . 0  
7 3 . 4  
/ 9  . 0  
/ 5 . 9  
8 0 . 6  
83  . 3
/ L . 2 
6 9 . 9
6 4 . 0  
44 . 9  
63 . / 
54 . 6  
6 6 . 5  
/ 3 . 5  
2 9 . 8  
29  . /
6 / .8 
39 . 4  
63  . 1 
5 1 . 3
6 5 . 8
7 1 . 9  
1 / . 6
1 .2
Note; CPI price scenario assumed, see lootnote 2
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T a b Le L/: D i f f e r e n t  T a x  S y s t e m s  and t h e  I m p a c t  o f  PRT w i t h  Amended R a t e s  on
M a r g i n a l  G o v e r n m e n t  T a k e s _____________________ _________________________________
F i e l d s  a r e  r a n k e d  i n  o r d e r  o i  p r e - t a x  p r o f i t a b i l i t y  p e r  t o n n e
M a r g i n a l  G o v e r n m e n t  T a k e s  (% o f  r e a l  r e s o u r c e s  g e n e r a t e d )
C u r r e n t  T a x  
S y s t e m _______
As i f  PRT 
r e p l a c e d  
Roya L t y
As i f  PRT  
r e p l a c e d  
C o r p o r a t i o n  
T ax
As i f  PRT  
r e p l a c e d  
R o y a l t y
and C o r p o r a t i o n  
T a x
P i p e r  8 4 . 2
F o r t i e s  8 /  . 3
Auk 5 3 .  y
D u n l i n  8 1 , 2
C l a y m o r e  8 4 . 4
T h i s t l e  8 4 . 9
M u r c h i s o n  UK 8 2 . 5
N m i a n  8 7 . 3
85  . l  
8 /  . 9  
47 . 6 
8 1  . 9  
8 3 .  / 
8 5 . 0  
83  . 9  
87 . 0
8 1 . 0
8 8 . 4  
12 .2 
7 3 . 9  
8 2 . 0
8 3 . 4  
76 .1 
89  . 6
82  . / 
89  . I  
0
7 5 . 4  
/ 9 . 9  
84  . 3
(7 . ( 
8 8 . 6
B e r y l  8 b . 9
F u l m a r  8 5 . 0
A r g y l l  5 9 . 3
M o n t r o s e  5 « . 3
B u t t o n  NW 8 4 . 6
B r e n t  8 8 . 1
S t a t f j o r d  UK 8 5 . 5
B e a t r i c e  V / . 5
T a r t a n  7 9 . 1
8 6 . 4
8 5 . 8  
6 5 .  5 
59  . 9 
85  .4  
88 .0
8 5 . 8  
/2 . 6 
/ 9 . /
85  . 1 
8 2 .  1 
2 3 . 9  
2 1 . 5  
82  . 5  
92 . I 
84 . 3 
6 8 . 3  
6 / . 3
85  .8  
82  . 6  
3 8 . 0  
28 .2
8 3 . 8
9 2 . 9  
8 5 . 4  
5 6 . 6
68.  I
B r a e  8 8 . 0
Buchan  / 0 .7
H u t t o n  8 1 . 6
M a u r e e n  7 8 . 2
C o r m o r a n t  N t h  8 5 . 4
Magnus 8 3 . 6
H e a t h e r  6 4 . 8
C o r m o r a n t  5 4 . 2
82 .2  
70  . 2  
H i  . 0  
/8 .0 
9 0 . 1  
83  . 2  
63.  1 
5 0 . 5
90  . 9 
4 8 . 6  
7 8 . 4  
7 0 .  L 
8/  .2 
81 . 9  
3 5 . 9  
1 2 . 3
7 9 , 9  
44  .0  
7 8 .  L
7 0 . 3  
97 . 0
8 2 . 4  
3 2 . 0
5 . 6
Note; Price expectations assumed to increase from CPI to UMP price scenario,
see footnote 2
-  1 8 1 -
I n  c o n c l u d i n g  t h i s  s e c t i o n ,  i t  seems t h a t  PRT i s  an i n t r i n s i c a l l y  i n e p t  
t a x .  U n d o u b t a b i y  t h e  s y s t e m  o f  t a x a t i o n  w i t h i n  w h i c h  PRT w o r k s  d o e s  n o t  
p r o v i d e  a s u i t a b l e  s t r u c t u r e  f o r  PRT t o  p r o t e c t  m a r g i n a l i y  c o m m e r c i a l  f i e l d s .  
We d o u b t  t h a t ,  g i v e n  t h e  n a t u r e  o f  PRT,  h o w e v e r ,  any s y s t e m  w o u l d  be 
s u i t a b l e .
8 .  T h e  N e x t  G e n e r a t i o n  o f  F i e l d s
8 . 1  Resume
I f  T r e a s u r y  i n c o m e  h a s  t o  be r a i s e d ,  t h e  r e s o u r c e s  g e n e r a t e d  by o f f s h o r e  
d e v e l o p m e n t s  c a n  be v i e w e d  as  an a p p r o p n a  t e f t a x  b a s e .  i t  may w e l l  be
r e a s o n a b l e  t o  i n c r e a s e  g o v e r n m e n t  r e c e i p t s  on  t h e  s c a l e  a c h i e v e d  by  PRT -
f r o m  t h e  h i g h  f i f t i e s  t o  some e i g h t y  p e r c e n t  o f  t h e  t o t a l  r e s o u r c e s  
g e n e r a t e d  on t h e  S h e l f  and y i e l d i n g  a d d i t i o n a l  t a x  r e c e i p t s  as shown m  
F i g u r e  i .  H o w e v e r ,  t h e  t a x  s t r u c t u r e  d oe s  n o t  r a i s e  t h e s e  f u n d s  i n  a n y t h i n g  
a p p r o a c h i n g  a d e s i r a b l e  m a n n e r ,  ahd n o t  f r o m  t h e  f i e l d s  mo st  a b l e  to  p a y .
T h e r e  i s  room f o r  an a d d i t i o n a l  t a x  on  N o r t h  Sea  p r o f i t s  -  b u t  n o t  PRT.
PRT t r e a t s  t h e  b e s t  d i s c o v e r i e s  f a v o u r a b i y  w h i l e  p e n a l i s i n g  t h e  l e s s  
c o m m e r c i a l  p r o j e c t s .  T h e  c o n c e s s i o n s  h a s t i l y  d r a f t e d  i n t o  PRT l e g i s l a t i o n  
h a v e  r a t h e r  a d v e r s e  e f f e c t s ,  c o m p l i c a t i n g  b u t  n o t  i m p r o v i n g  t h e  e c o n o m i c s  
o f  o i l  e x t r a c t i o n .  T h e  p r o t e c t i o n  f o r  m a r g i n a L  o i l f i e l d s  -  j u s t i f i a b l e  on  
e c o n o m i c  g r o u n d s  -  i s  n o t  a v a i l a b l e .  I f  c o m p a n i e s  a r e  d e t e r r e d  f r o m  
i n v e s t i n g  i n  t h e  d i s c o v e r i e s  o f  b o r d e r  L i n e  c o m m e r c i a l  v a l u e  -  and t h e r e  a r e  
l i k e l y  t o  be many such  d i s c o v e r i e s  -  t h e  t a x  s y s t e m  may be h e l d  r e s p o n s i b l e  
f o r  a r a p i d  d e c l i n e  m  o i l  s u p p L i e s  a f t e r  p e a k  p r o d u c t i o n ,  s o m e t im e  i n  t h e  
i a t e  1 9 8 0 s .  M e a n w h i l e ,  t h e  h i g h L y  r e w a r d i n g  p r o j e c t s  w i l l  r e p a y  t h e i r  
i n v e s t o r s  many t i m e s  o v e r .
8 . 2  F u t u r e  P r o f i t a b i l i t y  and D e v e l o p m e n t  D e c i s i o n s
T a b l e s  18 and 19 show a r a n g e  f o r  p o s t - t a x  r e t u r n s  and g o v e r n m e n t  t a k e s  on
a v a r i e t y  o f  d i s c o v e r i e s  w h i c h  a r e  l i k e l y  t o  be a p p r a i s e d  o v e r  t h e  n e x t  
l i v e  y e a r s .  P r o b a b l y  aLL o f  t h e s e  p r o j e c t s  s h o u l d  be d e v e l o p e d  on  e c o n o m i c  
g r o u n d s  a l o n e ,  s i n c e  a l L  a p p e a r  t o  be w o r t h w h i l e  i n v e s t m e n t s  f o r  s o c i e t y  
g i v i n g  r e a s o n a b l e  ( 1 9 )  r e a l  r a t e s  o f  r e t u r n  on c o s t s  ( p r e - t a x )  o v e n  u n d e r  
p e s s i m i s t i c  f o r e c a s t s  o i  w o r l d  o i l  e v e n t s  and p r i c e s .  Hu t  s e v e r a l  o f  t h e s e  
f i e l d s  ( A t w y n ,  A l w y n  S t h ,  C l a i r ,  1 5 / 2 2 ,  C l y d e  and p o s s i b l y  E i d e r ,  B r a e  N t h  
and L y e i l )  a r e  f a r  f r o m  c e r t a i n  t o  be c o n s i d e r e d  as c o m m e r c i a l  v e n t u r e s .  
I n v e s t m e n t  f u n d s  may be c r o w d e d  o u t  i n t o  l o w e r  v a l u e  ad ded  u s e s ,  t h e  UK 
c o u l d  l o s e  t h e  p o t e n t i a l  b o o s t  t o  h e r  b a l a n c e  o f  p a y m e n t s  ahd m i g h t  c h a n g e  
f r o m  a n e t  o i l  e x p o r t e r  t o  a n e t  o i l  i m p o r t e r  s e v e r a l  y e a r s  e a r l i e r  t h a n
-  L 8 2  -
T a b l e  1 8 : R a n g es  t o r  P o s t - T a x  P r o f i t s  on Some P o t e n t i a l l y  C o m m e r c i a l  D i s c o v e r i e :
F i e l d s  a r e  r a n k e d  i n  o r d e r  o f  p r e - t a x  p r o f i t a b i l i t y  p e r  t o n n e
P o s t - T a x  P r o f i t s
R e a l  I n t e r n a l  R a t e  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e
o f  R e t u r n ____________  ________________________________________
(% p . a . )  ( 1 9 8 0  £ )
T h i s t l e  NE 1 2  . 6 t o 2 1 . 5 0 . 7 t o 3 . 5
T - B i o c k 1 0 . 4 t o 1 7 . 2 0 . 2 t o 2 . 4
T e r n 9 . 8 t o L 6 . 8 - 0 . 1 to 3 . 2
C o i u m b a 2 3 . 1 t o 39 . 3 L . 8 t o 4 . 3
2 0 / 2 1 3 . 5 t o 2 2 . 1 1 . 1 t o 3 . 8
Mabe 1 9 . 0 t o 17 . 6 1 O t o 3 . 4
An drew 7 . 8 t o 1 6 . 4 - 1 . 1 t o 3 . 6
B a [ m o r a l 9 . 2 t o 2 1 . 6 - 0 . 3 t o 4 . 4
C r a w f o r d 1 1 . 6 t o 1 6 . 1 0 . 3 t o 1 . 2
S c a p a 1 3 . 5 t o 3 0 . 5 0 . 8 to 4 . 8
L y e i  1 8 . 7 t o 1 3 . 9 1 O t o 1 . 1
Re ne e 1 4 . 3 t o 2 2 . 9 0 . 8 t o 2 . 3
M o n t r o s e  S t h 3 . 5 t o 19 . / - 2 . 6 t o 4 . 6
C l y d e 2 . 6 t o 1 0 . 5 - 5 . 3 t o 0 . 4
S a i  l 4 . 2 t o 2 3 . 6 - 1 . 7 to 4 . 4
C l a y m o r e  N t h 2 . 2 t o 1 9 . 0 - 2 . 6 t o 3 . 3
A l  wyn 4 . 1 t o 1 2 . 7 - 3 . 3 t o 1 . 6
E i d e r 6 . 5 t o 1 3 . 4 - 1 . 1 t o 1 . 1
1 5 / 2 3 6 . 6 t o L0 . 1 - 0 . 9 t o 0
B r a e  N t h 5 . 3 t o l  3 . 2 - 1  . 4 t o 1 . 0
C l a i r n . a . t o  8 . 0 - 3 . 0 t o - 0 . 9
A l w y n  S t h 3 . 0 t o 1 L . L - 1 . 9 t o 0 . 3
*  d i s c o u n t e d  a t  a r a t e  o f  10% p e r  annum
N o t e ;  T h e  f i r s t  c o l u m n s  i n  t h e  r a n g e s  a r e  a s s e s s e d  w i t h  t h e  LPD p r i c e  s c e n a r i o  
w h i l e  t h e  s e co n d  c o l u m n s  u s e  t h e  UMP p r i c e  s c e n a r i o ,  se e  f o o t n o t e  2
T a b l e  1 9 ; A v e r a g e  and M a r g i n a l  G o v e r n m e n t  T a k e s  on Some P o t e n t i a l l y  C o m m e r c i a l  
D i s c o v e r i e s ______________ _____ ________________________________________________
F i e l d s  a r e  r a n k e d  i n  o r d e r  o f  p r e - t a x  p r o f i t a b i l i t y  p e r  t o n n e
R ang e  f o r  A v e r a g e  M a r g i n a l  G o v e r n m e n t  T a k e s
G o v e r n m e n t  T a k e s  __________________________________
(% o f  r e a l  r e s o u r c e s  (% o f  r e a l  r e s o u r c e s
g e n e r a t e d ) g e n e r a t e d )
T h i s t l e  NE 7 5 .  / t o 77  . i / 9 .  3
T - B i o c k / 8 . 0 t o 81 . / 8 6 . 9
To i n / i  . 2 to / 5 . 3 8 2 . 0
C o i u m b a 7 3 . 8 to 7 6 . 6 7 9 . 2
2 0 / 2 / i  . 4 t o 7 3 . 9 / 5 . 6
Mabe l / 1 . 0 t o / 2 . 1 77 .4
An d re w 6 9 . 8 to (L . 5 7 5 . 2
B a l m o r a l t 1 . 2 t o / i  . 3 7 1 . 9
C r a w f o r d 8 2  .4 t o 8 3 . 8 87 . 6
2 / 1 0 82  . 2 t o 84  .1 84 .9
S ca p a 6 5 . 2 t o 6 3 . 3 6 2 . 5
Lye  i  l 7 8 . 2 t o 8 0 . 6 8 2  . 6
Re nee 6 9 . 2 t o / 4 . 0 82 . 1
M o n t r o s e  S t h 8 0  .4 to 62 . 0 5 6 . 3
C l y d e 8 3 . 9 t o 7 3 . 8 / 2 . 3
S a i l 8 0 .  i t o 6 3 . 4 5 t t . 1
C l a y m o r e  N t h 87 . / t o 66 . 8 5 9 . 2
A l w y n 7 5 . 6 t o 7 0 . 8 / 3 . 9
E i a e r 7 3 . 0 t o 7 3 . 5 / 5 . 2
1 5 / 2 3 / 6 .  i t o ! / . 8 / B . 2
B r no  N t h / 2 . 8 t o / 0  . 3 /1  . 0
C l a i r 8 4 . 5 t o / / . 9 / 1 . 8
A l w y n  S t h 7 8 . 3 t o 66 . 9 63 .0
N o t e ;  T h e  f i r s t  c o l u m n  i n  t h e  r a n g e  i s  a s s e s s e d  u s i n g  t h e  LPD p r i c e  s c e n a r i o  
w h i l e  t h e  s e c o n d  c o l u m n  u s e s  t h e  UMP p r i c e  s c e n a r i o .  The  m a r g i n a l  
g o v e r n m e n t  t a k e s  assume p r i c e  e x p e c t a t i o n s  i n c r e a s e  f r o m  CPI  p r i c e  
s c e n a r i o  t o  UMP p r i c e  s c e n a r i o .  See f o o t n o t e  2 f o r  d e t a i l s  o f  t h e s e  
s c e n a r i o s .
-  1 8 4  -
T h e  t a x  b u r d e n  o t  many o f  t h e  p o t e n t i a l l y  c o m m e r c i a l  1 ' i e i a s  may be l e s s e n e d  
i f  t h e  c o m p a n i e s  h a v e  C o r p o r a t i o n  T a x  l i a b i l i t y ,  e a r n e d  on o t h e r  f i e l d s  o r  
on o n s h o r e  a c t i v i t i e s ,  w h i c h  c a n  he d e f e r r e d .  Th e  p o s t - t a x  p r o f i t a b i l i t y  o f  
<i new f i e l d  w i l l  be i m p r o v e d  i f  t h e  f i e l d  d e l a y s  C o r p o r a t i o n  T a x  p a y m e n t s .  
T a b l e s  20  and 2 i  r e e s t i m a t e  t h e  p o s t - t a x  r e t u r n s  and g o v e r n m e n t  t a x e s  f o r  
t n e  p o t e n t i a l l y  c o m m e r c i a l  f i e l d s  as  i f  t h e  maximum p o s s i b l e  C o r p o r a t i o n  
T a x  d e l a y  i s  a v a i l a b l e .  T h e  m t e r - f i e i d  b u r u e n  o f  t a x a t i o n  d o e s  n o t  a p p e a r  
t o  be an y  b e t t e r .  S e v e r a l  t i e i u s  l o o k  u n a t t r a c t i v e  ( n o t a b l y  A l w y n  S t h ,
C l a i r  and C l y d e )  and t a x a t i o n  w o u l d  s t i l l  be i i k e i y  t o  c r o w d  o u t  N o r t h  
S e a  i n v e s t m e n t .  I n  an y  c a s e ,  i t  i s  u n n k e i y  t h a t  t h e  maximum p o s s i b l e  
C o r p o r a t i o n  T a x  d e l a y  w i l l  a l w a y s  be a v a i l a b l e .
G o v e r n m e n t  o f f i c i a l s  h a v e  s u g g e s t e d  t h a t  i h e  p o o r e r  o i l f i e l d s  may c l a i m  
r e m i s s i o n  on p a r t  o r  a i l  0 1  t h e i r  r o y a l t y  l i a b i l i t y .  T h i s  c o u l d  g r e a t l y  
e n h a n c e  l i e  i d  r e t u r n s  i f  d e p r e s s e d  o n  p r i c e s  o c c u r .  H o w e v e r ,  an o i l  
compan y  w o u l d  be u n i i k e i y  t o  i n v e s t  i n  an u n c o m m e r c i a l  p r o j e c t  u n u e r  th e  
p r o m i s e  o f  p o s s i b l e  r o y a l t y  r e l i e f  f i v e  t o  t e n  y e a r s  h e n c e ,  by w h i c h  t i m e  
a new s e t  o f  p o l i c y - m a k e r s  w i t h  a new s e t  o f  p o l i c i e s  c o u i u  be i n  
g o v e r n m e n t .  Tn e  u n c e r t a i n t y  i n h e r e n t  m  such  au hoc p r o p o s a l s  w o u i u  n e g a t e  
any  l o n g e r - t e r m  i n c e n t i v e .
necessary.
M e a n w h n e  t h e  g o v e r n m e n t  g i v e s  away t h e  r i g h t s  to  e x t r a c t  o i l ,  and t h e  
a s s o c i a t e d  w e a l t h ,  r e c a p t u r i n g  o n l y  a f r a c t i o n  o f  t h i s  s u r p L u s  i n  
t a x a t i o n ,  L e a v i n g  t h e  p r o d u c e r s  o f  t h e  mos’t  p r o s p e r o u s  r e s e r v e s  t o  r e a p  
t h e  r e w a r d s .  T h e  b u r d e n  o f  t a x a t i o n  i s  b a d i y  m i s p l a c e d .
9 .  Can  t h e  S y s t e m  o f  T a x a t i o n  be I m p r o v e d ?
One f u r t h e r  p r o b l e m  o f  PRT i s  t h a t  i t  c a n n o t  r e a d i l y  be i m p r o v e d .  T a b l e s  
9 ,  l O ,  11 and i 2  s u g g e s t  t h a t  a d j u s t i n g  t h e  a l l o w a n c e s  to  e n h a n c e  m a r g i n a l  
p r o s p e c t s  w o u l d  p r o b a b l y  g i v e  a g r e a t e r  b o o s t  t o  t h e  f i e l d s  f e a s t  n e e d i n g  
h e lp* .  S i m i l a r l y ,  c h a n g e s  i n  t h e  PRT r a t e ,  t o  b o o s t  T r e a s u r y  inc om e f r o m  
t h e  N o r t h  S e a ,  a r e  u n l i k e l y  t o  h a v e  an y  m a rk ed  e f f e c t s  ( 2 0 ) .  Th e  
i n s e n s i t i v i t y  o f  g o v e r n m e n t  r e v e n u e s  and t a k e  i s  shown m  F i g u f e s  4 and 5 .  
I f  t h e  r a t e  o f  PRT was h e l d  a t  35% o v e r  t h e  l i f e  o f  t h e  N o r t h  Sea  and o i l  
p r i c e s  r i s e  r o u g h l y  i n  l i n e  w i t h  i n f l a t i o n ,  t h e  g o v e r n m e n t  w o u l d  c o l l e c t  
6 9 . 8 %  o i  t h e  r e s o u r c e s  g e n e r a t e d  by t h e  25  e s t a b l i s h e d  c o m m e r c i a l  o i l f i e l d s  
( F i g u r e  4 ) .  Bu t  i f  t h e  r a t e  o f  PRT was 50  p e r c e n t a g e  p o i n t s  h i g h e r  a t  85%
s - 185 -
T a b l e  2 0 :  R a n g es  f o r  P o s t - T a x  P r o f i t s  on Some P o t e n t i a l l y  Co mm erc ia l .
D i s c o v e r i e s ,  A s s u m i n g  t h e  Maximum P o s s i b l e  C o r p o r a t i o n  Ta x  
D e f e r r a l  _______
F i e l d s  a r e  r a n k e d  i n  o r d e r  o f  p r e - t a x  p r o f i t a b i l i t y  p e r  t o n n e
R e a l  I n t e r n a l  R a t o  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e
o t  R e t u r n ____________  ________ _______________________________
(% p . a . )  ( 1 9 8 0  £ )
T h i s t l e  NE L9 . 2 t o 2y  . 6 2 . 0 to 4 . 7
T - B i o c k 1 6 . 1 t o 2 3 . 9 L . 6 to 3 . 6
T e r n l 5 . 6 t o 2 4 . 1 2 . 0 t o 5 . 0
Co lu m b a 3 0 . 5 t o 4 8 . 7 2 . 2 t o 4 . 7
2 0 / 2 1 9 . 4 t o 29 . 5 2 . 2 t o 4 . 8
M a b e l 1 5 . 3 to 2 5 . 6 1 .7 to 5 . 3
A n d re w i 2 . y t o 2 3 . 1 1 . 2 t o 5 . 6
B a i m o r a 1 15 .  2 t o 2 9 . 4 1 . 4 t o 5 . 8
C r a w i o r d L7 .4 to 2 3 . 0 1. . 1 to 2 . 0
2 / 1 0 17 .4 t o 2 2 . 7 i  . 1 t o l  . 9
S ca p a 2 0 . 2 t o 3 9 . 3 L .7 t o 5 . 5
I ,ye 11 l 3 . 8 t o 1 9 . 7 0 . 8 to 2 . i
Re ne e 2 0 . 5 t o 3 0 . 7 i . 5 to 2 . 9
M o n t r o s e  S t h 8 . 9 t o 27 . 8 - 0 . 3 t o 6 . 6
C l y d e 7 . 0 t o 1 6 . 2 - 1 . 5 t o 3 . 6
S a i  l 9 . 8 t o 3 2 . 5 - 0 . 1 t o 5 . 7
d a y m o r e  N t h 7 . 1 t o 2 7 . 7 - 0 .  / t o 5 . 0
A iwyn 8 .  l t o 1 8 . 8 - 0 . 5 t o 3 . 9
E i d e r i i  . 6 t o 1 9 . 6 0 . 4 t o 2 . 3
1 5 / 2 3 1 1 . 6 t o 1 5 . 7 0 . 3 t o 1 . i
B r a e  N t h 1 0 . 3 t o 1 9 . 5 0 . 1 t o 2 . 3
C l a i r 6 . 4 t o 1 2 . 9 - l  . 0 t o 0 . 9
A I w y n  S t h 7 . 1 t o 1 6 . 7 - 0 . 6 t o 1 .4
*  d i s c o u n t e d  a t  a r a t e  ox 10% p e r  annum 
N o t e ;  se e  n o t e  t o  T a b l e  18
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T a b l e  2 1 : A v e r a g e  and M a r g i n a l  G o v e r n m e n t  T a k e s  on Some P o t e n t i a l L y
C o m m e r c i a l  D i s c o v e r i e s ,  As su m in g  t h e  Maximum P o s s i b l e  C o r p o r a t i o n  
T a x  D e f e r r a l
F i e l d s  a r e  r a n k e d  i n  o r d e r  o f  p r e - t a x  p r o f i t a b i l i t y  p e r  t o n n e
Rang e  f o r  A v e r a g e  M a r g i n a l  G o v e r n m e n t  T a k e s
G o v e r n m e n t  T a k e s  ___________________________________
( % o f  r e a l  r e s o u r c e s  (% o l  r e a l  r e s o u r c e s
g e n e r a t e d ) g e n e r a  t e d )
T h i s t L e  NE 7 2 . 2 t o 7 5 . 5 / 9 . 5
T - B l o c k 7 4 . 5 t o 8 0 . 2 87 . 5
T e r n 6 5 . 9 t o 7 2 . 9 8 2 . 6
C o i u m b a 7 2 . 5 t o 7 6 . 0 7 9 . 2
2 0 / 2 6 8 . 6 t o 7 2 . 5 7 6 . 1
M a b e l 64 . 3 t o 6 9 . 2 7 7 . 7
And rew 6 2 . 9 t o 6 9 . 1 7 5 . 7
Ba L m o r a 1 64 . 8 t o 6 9 .  3 7 2 . 3
C r a w f o r d 8 0 . 0 t o 8 2 . 5 87 . 9
2 / 1 0 7 9 . 8 t o 8 2 . 7 8 5 . 2
S c a p a 6 0 . 9 t o 6 1 . 9 6 3 . 3
L y e i  i 7 4 . 2 t o 7 8 . 7 8 3 . 3
Rene e 66 . 1 t o 7 2 . 6 8 2 . 6
M o n t r o s e  S t h 6 6 . 3 t o 5 9 . 3 5 7 . 4
C l y d e 6 9 . 7 t o 6 9 . 5 7 3 . 5
S a i  l 6 8 . 1 t o 6 0 . 8 5 9 . 3
C l a y m o r e  N t h 7 3 . 7 t o 6 3 . 3 5 9 . 7
A iwy n 6 3 . 3 t o 67 .2 7 5 . 4
E i d e r 6 5 . 7 to 10.5 7 6 . 2
1 5 / 2 3 6 9 . 2 t o 74  .2 7 9 . 3
B r a e  N t h 6 2 . 3 t o 6 6 . 7 72  .3
C l a i r 7 0 . 0 t o 7 3 . 3 7 9 . 3
A l w y n  S t h 6 3 . 5 t o 6 2 . 3 65 .2
Note; See note to Table 19
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t h e  a v e r a g e  g o v e r n m e n t  t a k e  w o u l d  r i s e  by L 4 . 2  p e r c e n t a g e  p o i n t s  o n l y .
F i g u r e  5 shows t h e  y e a r - b y - y e a r  d i f f e r e n c e s  w i t h  t h i s  h i g h e r  r a t e  o f  PRT.  
V i r t u a l l y  a n  o f  t h e  e x t r a  g o v e r n m e n t  t a x e s  come i n  t h e  e a r l i e r  y e a r s  
o f  t h e  p r o j e c t s ,  i n  t h e  l9 H 0 s . E x p r e s s e d  m  r e a l  t e r m s  t h e  d i f f e r e n c e s  
w o u l d  d i m i n i s h  e v e n  mo re  as we move i n t o  t h e  L 9 9 0 s .  The i n s e n s i t i v i t y  o f  
g o v e r n m e n t  t a k e s  t o  c h a n g e s  i n  t h e  r a t e  o f  PRT i s  l a r g e l y  i n d e p e n d e n t  
o f  p r i c e  e x p e c t a t i o n s  ( 2 1 ) .
F o r  t h e  f u t u r e  t h e  b e s t  o p t i o n  may be t o  r e c o n s t r u c t  PRT b e a r i n g  i n  m i n d  
t h e  p ro bL em s e n c o u n t e r e d  m ,  and t h e  p e c u l i a r i t i e s  o f ,  o f f s h o r e  o i l  
p r o j e c t s  ( e l u c i d a t e d  i n  s e c t i o n  4 )  -  an a p p r o a c h  t h a t  s h o u l d  h a v e  been  
a d o p t e d  i n  1 9 7 5 .  G r e a t e r  e m p h a s i s  w o u l d  be p l a c e d  on  t h e  p l i g h t  o f  t h e  
b a r e l y  c o m m e r c i a l  d i s c o v e r i e s  w h i l e  t h e  b e t t e r  p r o j e c t s  w o u l d  b e a r  mo re  o f  
t h e  b u r d e n  o f  t a x a t i o n .  S e c t i o n  7 i n d i c a t e d  t h a t  t h i s  r e c o n s t r u c t i o n  w o u l d  
n e e d  t o  be m a j o r ,  as  p i e c e w i s e  t i n k e n n g s  w o u l d  be u n l i k e l y  t o  p r o v i d e  
an y  r e c t i f i c a t i o n  o f  t h e  p r o b l e m s  d i s c u s s e d  m  t h i s  c h a p t e r .  N o r t h  Sea  
t a x a t i o n  and PRT n e e d s  t o  be c o m p l e t e l y  r e s t r u c t u r e d .  T h i s  d o e s  n o t  
mean t h a t  t h e  t a x  s y s t e m  t h a t  r e p l a c e s  t h e  c u r r e n t  cumbersome and c o m p l e x  
s y s t e m  c a n n o t  be s i m p l e .  One m o r a l  f r o m  s e c t i o n  5 i s  t h a t  t a x  a l l o w a n c e s  
t h a t  a p p e a r  d e s i r a b l e  m  i s o l a t i o n  o f t e n  p r o d u c e  u n d e s i r a b l e  e f f e c t s  when  
c o m b i n e d  w i t h  o t h e r  a l l o w a n c e s  and  t a x e s .  I n d e e d ,  i f  we w e r e  l o o k i n g  f o r  
i m p r o v e m e n t s  w h i l e  m a i n t a i n i n g  t h e  p r e s e n t  t a x  s y s t e m ,  s i m p l i f i c a t i o n  w o u l d  
be an' i m p o r t a n t  c r i t e r i o n  e s p e c i a l l y  s i n c e  a b o l o t i o n  o f  a l l o w a n c e s  and  
c l a u s e s  c o u l d  be d on e  w i t h o u t  d i m i n i s h i n g  t h e  o v e r a l l  t a x  b u r d e n .  The  
mo st  o b v i o u s  c h a n g e s  s u g g e s t e d  by s e c t i o n  5 w o u l d  be t o  a b o l i s h  
s i m u l t a n e o u s l y  t h e  PRT o i l  a l l o w a n c e  and APRT.  T he  n e t  e f f e c t  on  a g g r e g a t e  
r e v e n u e s  ( o v e r a l l  and e a r l y  r e v e n u e s )  w o u l d  p r o b a b l y  be m i n o r  ( s e e  T a b l e  1 2 ) .  
I n t e r - f i e i d  e f f e c t s  m i g h t  e v e n  be b e n e u c i a i  -  t h e  a n o m a l o u s  a d v a n t a g e s  
o f  t h e  o i l  a l l o w a n c e  w o u l d  be e x c h a n g e d  f o r  t h e  p r e s u m a b l y  p r o g r e s s i v e  
b e n e f i t s  o f  l o s i n g  APRT.  Such  s i m p l i f i c a t i o n  m i g h t  e n t a i l  no w o r s e n i n g  o f  
t h e  b u r d e n  o f  t a x a t i o n  b u t  w i t h o u t  m a j o r  r e s t r u c t u r i n g  t h e  s y s t e m  o f  
N o r t h  Sea  p r o f i t s  t a x a t i o n  w o u l d  s t i l l  be L a c k i n g .  T h i s  c h a p t e r  h a s  
d e m o n s t r a t e d  how g r e a t  ( 2 2 )  t h e  w e a k n e s s e s  a r e  i n  t h e  c u r r e n t  s y s t e m  o f  
t a x a t i o n .
- 1H9 -
5
*
C
‘b
•3
'L
u
i
4
I
£
l o
*4
v6
uL
oV
i»
<b
C
o\°
ro
’-o
•a
vj
Mj
i
fa
T
fa
s
c
.5
Ifa
fa
5
£
os
V
I
£
<c
x
Vjo
*
Vfa
fa
Q -
‘b
3
<£
t
9
V
c
3
V fa
J1?.
*>
si
<<
3
3
x)
h:
3
N
L k
% % 
fc ft
tt; <$
5 *
ft'C A* 
1^ Co 
fo ro
1^  'f» 
£ * 
4j -j
s s
«=fa *7SL '  0
3  vj
'u
< 0
cr
0~
4.
■ 0
I
3fafa
5
<£
>
£
A fa
b 1^ ^
3 4-
Sl4 ^  —
[cn
7 
]*?
£&
 
M<
?5
 
/?
7o
 
fY
fS
"
-  19 0  -  
FOOTNOTES
l .  An a b b r e v i a t e d  v e r s i o n  o f  t h i s  c h a p t e r  was p r e s e n t e d  t o  t h e
I n s t i t u t e  o f  F i s c a l  S t u d i e s  C o n f e r e n c e  on  N o r t h  Sea  O i l  T a x a t i o n ,  
J u L y  5 t h  1 9 / 9  and some s e c t i o n s  w e r e  p u b l i s h e d  as " T a x i n g  
N o r t h  Sea  O i l  P r o f i t s :  S p e c i a l  N e e d s  and t h e  E f f e c t s  o f  PR T " ,  
E n e r g y  E c o n o m i c s , 1 9 8 0 .  A l t h o u g h  t h e  e m p i r i c a l  r e s u l t s  h a v e  
s i n c e  been  u p d a t e d  and t h e  a n a l y s i s  e x t e n d e d ,  t h e  m a in  a r g u m e n t s  
o i  t h e  c h a p t e r  a r e  u n a l t e r e d .
2. T h r e e  s c e n a r i o s  t o r  N o r t h  Se a  o i l  p r i c e s  ( a s  l a n d e d  a t  t h e  UK c o a s t )  
a r e  u s e a  m  t h i s  c h a p t e r ;
$ p e r  b a r r e l  -  a v e r a g e  p r i c e s  t o r  y e a r
L i m i t e d P r i c e  D e c l i n e  ( L P D ) C r u d e  P r i c e  I n d e x a t i o n  ( C P I )
C u r r e n t D e l i  a t e d t o  1 9 8 0 C u r r e n t D e f l a t e d  t o 1980
V a i u e V a i u e
a t  UK a t  W o r l d a t  UK a t W o r l d
I n f l a t i o n I n i i a t i o n I n f l a t i o n  I n f l a t i o n
1 9 82 3 2 . 0 2 6 . 3 2 / .  1 3 2 . 0 2 6 .  3 2 / .  1
L 9 tt 3 3 0 . 0 2 2 . 6 2 3 . 9 3 3 . 6 2 5 . 3 26  ,tt
1 9tt4 3 1 . 2 21 . 2 2 3 . 5 3 5 . 3 24 .O 2 6  . 6
198 0 32 . 5 2 0 . 2 2 3 . 0 3 /  . 8 2 3 . 5 2 6 . 8
19 90 44 . 2 l t t  . 8 2 3 . 5 5 3 . 0 2 2 . 5 2 8 .  1
199 0 6 2 . 0 I  / . 9 24  . 6 / 4 . 3 2 1 . 4 2 9 . 4
2 0 0 0 8 /  . 0 1 / . 1 2 5 . 8 1 0 4 . 2 2 0 . 5 3 0 . 9
(UMP)
C u r r e n t  D e f l a t e d  t o  
V a i u e  1 9 8 0
a t  UK a t  WorJ
iI n f l a t i o n  I n i n  
t i o n ;
3 3 . 0  
34 . 3  
4 b .  3 
4 / . 3 
6 6 .  5
9 0 . 0  
131. 2
2/  . I
2 5 . 9  
3L . 5  
2 9 . 5  
28 .2  
2 b . 0
2 5 . 9
2 / . 9 !
2 / . 4
3 4 . 9 i
3 3 . 6 '
3 5 . 3
35 . /
3 9 . 0
Th e  r a t i o n a l e  b e h i n d  t h e s e  s c e n a r i o s  i s  d e s c r i b e d  i n  C .  R o b i n s o n  
and J .  M o r g a n  N o r t h  S e a  O i l  m  t h e  f u t u r e :  E c o n o m ic  A n a l y s i s  an a  
G o v e r n m e n t  P o l i c y  ( M a c m i l l a n ,  1 9 / 8 )  and i n  C .  R o b i n s o n  and  
C .  R o w la n d  An E c o n o m ic  A n a l y s i s  o i  B r i t i s h  N o r t h  Sea  O i l  S u p p l i e s
m  OECD W o r k s h o p s  on  E n e r g y  S u p p l y  ana Demand ( P a n s  L 9 / 8 )  . H e r e
t h e  t o p  end  o f  t h e  r a n g e  i s  c o m p u t e d  by u s i n g  t h e  UMP p r i c e  s c e n a r i o .
3 .  A c t u a l  o i l  p r i c e s  assumed as m  LPD p r i c e  s c e n a r i o ,  se e  f o o t n o t e  2 .
4 .  T h r o u g h o u t  t h e  c h a p t e r  t h e  c u r r e n t  PRT r a t e  and c o n c e s s i o n s  a r e
assumed t o  h o l d ,  w i t h  t h e i r  e a r l i e r  v a l u e s  u s e d  p r i o r  t o  i 9 8 3 ,
e x c e p t  w h e r e  o t h e r w i s e  s p e c i f i e d .  A l s o , PRT i s  t a k e n  t o  i n c l u d e  
t h e  now r e d u n d a n t  S p e c i a l  P e t r o l e u m  D u t y  ( SP D )  m  t h e  p e r i o d  
when SPD was i n  f o r c e .
5 .  W hi ch  i s  t h e  CPI  p r i c e  s c e n a r i o  i n  f o o t n o t e  2 .
6 .  The d e b a t e  i s  s u r v e y e d  by G .  B r e a k  i n  t h e  c o l l e c t i o n  o f  e s s a y s
Th e  E c o n o m i c s  o f  P u b l i c  F i n a n c e  p u b l i s h e d  by t h e  B r o o k i n g s  I n s t i t u t i o n  
( 19 7 4 )  . J .  Kay  and M. K i n g  s u m m a r i s e  t h e  m a t e r i a l  e l o q u e n t l y  m  
The  B r i t i s h  T a x  S y s t e m  ( O x f o r d  i 9 / 8 )  and A.  H a r b e r g e r  T a x a t i o n  and  
W e i f a r e  ( L i t t l e ,  Brown and  C o . ,  1 9 / 4 )  r a i s e s  some i n t e r e s t i n g  p o i n t s .
/ .  Th e  t e r m  ' p r o f i t s *  i s  r a t h e r  a m b i g u o u s .  P u r e  p r o f i t s  a r e  l a b e l l e d
e x c e s s  p r o f i t s ,  abnormaL p r o f i t s ,  s u p e r n o r m a l  p r o f i t s  and e c o n o m i c  
r e n t  by v a r i o u s  e c o n o m i s t s .
-  l y 1 -
« .  T h i s  s i m p l i f i c a t i o n  h a s  two n o t e w o r t h y  o m i s s i o n s .  F i r s t ,  i t  i g n o r e s
t h e  d e p r e c i a t i o n  p r o v i s i o n s  t o r  some i t e m s  o f  c a p i t a l  c o s t  -  such  
as  v e h i c l e s  -  w h i c h  s t i p u l a t e  t h a t  e x p e n d i t u r e  on  t h e s e  i t e m s  c a n n o t  
be w h o l l y  o n s e t  a g a i n s t  i n c o m e  o f  t h e  same y e a r  b u t  m u s t  be s p r e a d  
o v e r  s e v e r a l  y e a r s .  I n  some i n s t a n c e s  t h e  d e p r e c i a t i o n  p e r i o d  may  
m a t c h  t h e  p r o d u c t i o n  c y c l e  p e r i o d ,  and h e n c e  t h e  d e p r e c i a t i o n  may be 
t r e a t e d  as an i m m e d i a t e  100% a l l o w a n c e .  I n  some o t h e r  i n s t a n c e s ,  t h e  
i t e m s  a r e  n o t  m a j o r  c o m p o n e n t s  o t  c a p i t a l  c o s t s .  S e c o n d ,  i t  i g n o r e s  
t h e  d e d u c t i o n  o f  i n t e r e s t  p a y m e n t s .  A l t h o u g h  i n t e r e s t  p a y m e n t s  on  
l o a n s  may be d e d u c t e d  f r o m  C o r p o r a t i o n  T a x  a s s e s s a b l e  i n c o m e ,  t h e s e  
i n t e r e s t  p a y m e n t s  s n o u l d  n o t  be m i s t a k e n  f o r  t h e  ( e c o n o m i s t ' s )  r e t u r n  
on c a p i t a l .  Ev e n  i t  c a p i t a l  was t o t a L L y  l o a n  f i n a n c e d  i n t e r e s t  
p a y m e n t s  w o u l d  r e p r e s e n t  a p a r t  o f  t l i e  c a p i t a l  r e t u r n  o n l y .  I n  any  
c a s e  t h e  c a p i t a l  e m p l o y e d  i s  u s u a l l y  b a c k e d  by e q u i t y  s o u r c e s  as  
w e l l  as  l o a n  f u n d s .  T h e  b i a s  c a u s e d  by t h i s  o m i s s i o n  t e n d s  to  
o f f s e t  t h e  b i a s  c a u s e d  by t h e  f i r s t  t y p p  o f  o m i s s i o n .
9 .  The t a x  r e l i e f s  on c a p i t a l  and o p e r a t i n g  c o s t s  a r e  u s u a l l y  q u o t e d  
as i O l% and  88% r e s p e c t i v e l y .  ( A l l o w i n g  l o r  some c o s t  r e l i e f  m  
r o y a l t y  -  as p e r m i t t e d  u n d e r  t h e  f i r s t  l o u r  l i c e n c e  r o u n d s  -  i n c r e a s e s  
t h e s e  f i g u r e s  t o  102% and 89% r e s p e c t i v e l y ) .  A.  Kemp and D .  Co h en  
T h e  I m p a c t  o f  t h e  S y s t e m  o f  P e t r o i e u m  T a x a t i o n  m  t h e  UK on O i l  
O p e r a t i o n s  and G o v e r n m e n t  R e v e n u e s , F r a s e r  o l  A i i a n o e r  I n s t i t u t e  
R e s e a r c h  M o n o g r a p h  N o .  8 ,  U n i v e r s i t y  o l  S t r a t h c y i . d e ,  1 9 8 0 ,  d i s c u s s  
t h e s e  r e l i e f s  and show how t h e  r e l i e f s  h a v e  b e e n  a l t e r e d  by PRT  
c h a n g e s .  H o w e v e r ,  w i t h  t h e  l o n g  l e a d  t i m e s  e n c o u n t e r e d  o f f s h o r e
t h e  c o m p a n i e s  w i n  be c o n c e r n e d  w i t h  t h e  t i m i n g  o l  t h e  r e l i e f s  
r e l a t i v e  t o  t h e  t i m i n g  o f  t h e  c o s t  o u t l a y s  -  a c o n c e r n  n o t  i n c o r p o r a t e d  
i n  u n d i s c o u n t e d  v a l u e s  o f  t h e  r e l i e f s .  L o o k i n g  a t  t h e  d i s c o u n t e d  
v a l u e s  o f  t h e  r e l i e f s  u n d e r m i n e s  t h e  t a x  i n c e n t i v e  to  i n v e s t  i n  c a p i t a l  
r e l a t i v e  t o  t h e  t a x  i n c e n t i v e  on  o p e r a t i n g  e x p e n s e s .  S i n c e  t a x  
a s s e s s a b l e  p r o f i t s  a r e  l i k e l y  t o  be p o s i t i v e  when o p e r a t i n g  c o s t s  a r e  
c o m m i t t e d  t h e  o p e r a t i n g  c o s t  r e l i e f  w i l l  be c l a i m e d  o n l y  o ne  y e a r  
l a t e  ( a s  t a x e s  a r e  p a i d  l a t e ) .  The  c a p i t a l  r e l i e f  th o u g h  may n o t  
come u n t i l  a n y t h i n g  up  t o  t e n  y e a r s  a f t e r  t h e  c a p i t a l  e x p e n s e ,  
t h o u g h  on  a v e r a g e  i t  w i l l  be c l a i m e d  2 t o  5 y e a r s  a f t e r  t h e  
e x p e n d i t u r e .  D e p e n d i n g  on t h e  r a t e  o f  d i s c o u n t  t h e  o p e r a t i n g  c o s t  
t a x  r e l i e f  w n L  be a r o u n d  t h e  l o w  s e v e n t y  p e r c e n t s .  T h e  c a p i t a l  
c o s t  t a x  r e l i e f  i s  n k e i y  t o  be much l o w e r ,  p o s s i b L y  as tow as t h i r t y  
p e r c e n t  b u t  maybe  up  t o  t h e  m id  s e v e n t y  p e r c e n t s  d e p e n d i n g  n o t  o n l y
on t h e  r a t e  o f  d i s c o u n t  b u t  a l s o  on t h e  l e n g t h  o r  t h e  l a g .  I f
c o m p a n i e s  a r e  c o n c e r n e d  w i t h  t n e s e  d i s c o u n t e d  r e n e i s  t h e n  t h e  
d i s t o r t i o n a r y  i n t r a - i n d u s t r y  i m p a c t  on t n e  S h e i f  may n o t  be a l l e v i a t e d ,
1 0 .  Th e  xe ad  t i m e s  a r e  r e p o r t e d  i n  T a b L e  6 .
11 .  R o w la n d  C . ' T a x m g  N o r t h  Se a  O n  P r o f i t s ;  S p e c i a l  N e e d s  and t h e  E f f e c t s
o f  P R T " ,  op c i t ,  s u g g e s t s  t h a t  t a p e r i n g  i s  much l e s s  s e l e c t i v e  t h a n
i m p l i e d  h e r e .  Th e  i m p r o v e m e n t  i s  t h a t  t a p e r i n g  no l o n g e r  a i d s  
p r o f i t a b i i i t y . on  t h e  a t t r a c t i v e  f i e l d s  as c o n s i s t e n t l y  as i t  u s e d
t o  d o .  T h i s  i m p r o v e m e n t  i s  p r o b a b L y  r e l a t e d  t o  t.he L i m i t  p l a c e d  on  
t a p e r i n g  -  so t h a t  t h e  c l a u s e  c a n  o n l y  be u s e d  f o r  a p e r i o d  on e  and  
a n a i l  t i m e s  t h e  l e n g t h  t o  PRT p a y b a c k  -  w h i c h  l i as been  i m p l e m e n t e d  
s i n c e  L 9 8 0 .  W i t h o u t  t h i s  u m i t ^  t a p e r i n g  w o u l d  f r e q u e n t l y  r e d u c e  PRT  
l i a b i l i t y  m  t h e  l a t e r  l i f e  o l  a f i e l d ,  w h e t h e r  p r o f i t a b l e  o r  
m a r g i n a  L .
S p e c i f i c a l l y  we a r e  i n t e r e s t e d  i n  a f a n  m  p r i c e  e x p e c t a  t i o n s .
T h e  a c t u a l  d e c  L i n e  assumed i s  i ro in  t h e  CPI  p r i c e  s c e n a r i o  to  t h e  
LPD p r i c e  s c e n a r i o  0 1  l o o t n o t e  2 .
H e r e  we c o n s i d e r  t h e  PRT o i l  a l l o w a n c e ,  n o t  t h e  o i l  a l l o w a n c e  m  
APRT n o r  t h e  now d e f u n c t  o i l  a l l o w a n c e  m  SPD.
W i t n o u t  t h e  o i l  a l l o w a n c e ,  s t a r t i n g  w i t h  t h e  m o s t  p r o f i t a b l e  
p r o j e c t s ,  t h e  mean g o v e r n m e n t  t a k e s  a r e  8 b . 0 %, 8 6 . 0 % and 8 / . 0 %; 
w i L h  t n e  o n  a l l o w a n c e  t h e  mean g o v e r n m e n t  t a k e s  a r e  « 0 . 4 % ,
il. 2% and t)0 . 8 %.
S p e c i f j L c a  i  l y  we a r e  i n t e r e s t e d  m  a r i s e  m  p r i c e  e x p e c t a t i o n s .
T h e  a c t u a l  r i s e  assumed i s  f r o m  t h e  C PI  p r i c e  s c e n a r i o  t o  t h e  
UMP p r i c e  s c e n a r i o  i n  f o o t n o t e  2 .
See t h e  C P I  p r i c e  s c e n a r i o  i n  f o o t n o t e  2 .
See  t h e  CPI  p r i c e  s c e n a r i o  i n  f o o t n o t e  2 .
See  T a b l e  y ,  w h e r e  t h e  f i e l d s  a r e  l i s t e d  i n  o r d e r  o i  l o n g e s t  l e a d  t i m e s .
T he  w o r s t  r e a l  p r e - t a x  r a t e  o r  r e t u r n  l o r  t h i s  g r o u p  o i  n e i d s ,  
g i v e n  t h e  p e s s i m i s t i c  LPD p r i c e  s c e n a r i o  o t  f o o t n o t e  2 ,  w o r k e d  o u t  
a t  9 . 9 % p e r  annum.
I t  h as  a l s o  been  a r g u e d  t h a t  t h e  g o v e r n m e n t  may n o t  h a v e  t h e  i r e e d o m  
t o  r a i s e  t h e  r a t e  o i  PRT much a b o v e  /5% b e c a u s e  t h e  c a p i t a l  c o s t  
t a x  r e l i e f  w o u l d  r i s e  s i g n i f i c a n t l y  ab ove  i 0 0 % m  t h e  p e r i o d  b e f o r e
PRT p a y b a c k  when u p i n t  i s  a v a i l a b l e .  I i  t h e  t a x  r e l i e f  i s  g r e a t e r
t h a n  100% N o r t h  Se a  c o m p a n i e s  c o u l d  i n s t a l l  c a p i t a l  e q u i p m e n t  w i t h o u t  
h a v i n g  t o  p a y  l o r  i t  so l o n g  as t a x  a s s e s s a b l e  p r o f i t s  a r e  p o s i t i v e  -  
t h e  e q u i p m e n t ' s  c o s t  w o u l d  be m a t c h e d  by l o w e r  t a x e s ,  ana w a s t e i u i  
e x p e n d i t u r e  w o u i a  be e n c o u r a g e d .  F o l l o w i n g  t h e  a r g u m e n t s  o i  
l o o t n o t e  9 ,  h o w e v e r ,  s u g g e s t s  t h e  c e i l i n g  on t h e  r a t e  o f  PRT may 
oe much h i g h e r .  C o s t s  m u s t  be me t  by t h e  c o m p a n i e s  i m m e d i a t e l y  b u t  
t a x  r e l i e f s  a r e  b e n e f i t s  t h a t  o c c u r  when t h e  t a x e s  w o u l d  h a v e  been  
p a i d ,  a t  l e a s t  o n e  y e a r  l a t e r  and  o i t e n  many y e a r s  l a t e r .  D e p e n d i n g  
on t n e  d i s c o u n t  r a t e ,  t h e  c e i l i n g  on t h e  r a t e  o i  PRT i s  a t  l e a s t  
i n  t h e  h i g h  s e v e n t y  p e r c e n t s  and may be o v e r  90%.  I n  t h e  p e r i o d  
a l t e r  t h e  u p l i f t ,  t h e  c e i l i n g  i s  n e v e r  b i n d i n g  ( t h e  c e i l i n g  i s  
n e v e r  l e s s  t h a n  1 0 0 %) .
C .  Jo h ns on  N o r t h  S e a  E n e r g y  W e a l t h , F i n a n c i a l  T i m e s ,  L o n d o n ,  1 9 7 9 ,  
d i s c u s s e s  t h i s  i n s e n s i t i v i t y .  He c o n c l u d e s  t h a t  t h e  g o v e r n m e n t  
t a k e  i s  much m o re  s e n s i t i v e  to  t h e  r a t e  o f  C o r p o r a t i o n  T a x  t h a n  
t h e  r a t e  o f  PRT.  N o t e  t h a t  t h e  PRT c h a n g e s  make o n l y  a n e g l i g i b l e  
c h a n g e  t o  t h e  i n s e n s i t i v i t y .
I n  a p p a r e n t  c o n f l i c t  t o  o u r  c o n c l u s i o n s ,  a r e c e n t  i n t e r n a t i o n a l  s t u d y  
(Kemp A . G .  and Rose  D .  I n v e s t m e n t  m  O i l  E x p l o r a t i o n  and D e v e l o p m e n t :
A C o m p a r a t i v e  S t u d y  o f  t h e  E f f e c t s  o f  T a x a t i o n , U n i v e r s i t y  o f  A b e r d e e n  
N o r t h  Se a  S t u d y  O c c a s i o n a l  P a p e r s ,  A b e r d e e n ,  No v e m b e r  1 9 8 2 )  c o m p a r e d  
1 6  d i f f e r e n t  f i s c a l  r e g i m e s  ana f o u n d  t h e  UK s y s t e m  t o  be f a r  f r o m  t h e  
m o s t  o n e r o u s  t a x  s y s t e m  a p p l i e d  t o  o n  p r o j e c t s .  T h i s  i m p l i e s  t h a t  
t h e  e x t e n t  o t  damage d e s c r i b e d  m  t h i s  c h a p t e r  i s  n o t  s i g n i f i c a n t  m
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an i n t e r n a t i o n a l  c o n t e x t .  T h e  s t u d y ,  h o w e v e r ,  had  a r a t h e r  d i f f e r e n t  f o c u s  
o t  a n a l y s i s  t h a n  t h e  f o c u s  o f  t h i s  c h a p t e r  and i t  w o u l d  be i n c o r r e c t  t o  d r a w  
t h i s  i m p l i c a t i o n .  W h e r e a s  t h i s  c h a p t e r  s c r u t i n i s e d  t h e  r e l a t i v e  i n t e r - l ' i e L d  
b u r d e n  o t  t a x a t i o n  -  h e n c e  o u r  a t t e m p t  i n  s e c t i o n  7 a b o v e  and i n  c h a p t e r  8 
b e i o w  t o  a d j u s t  t h e  s t r u c t u r e  o f  t a x a t i o n  w h i l e  m a i n t a i n i n g  a g g r e g a t e  t a x  
r e v e n u e s  i n  t o t a l  ( a l t e r i n g  t h e  r e l a t i v e  b u r d e n  o f  t a x a t i o n  w i t h  a 
c o n s t a n t  l e v e l  o t  t a x a t i o n )  -  t h e  i n t e r n a t i o n a l  s t u d y  f o c u s s e d  on t h e  l e v e l  
o f  t h e  t a x  b u r d e n  u n d e r  d i f f e r e n t  f i s c a l  r e g i m e s .  The t h e s i s  i s  b u i l t  on  
t h e  p r e m i s e  t h a t  t h e  e x t e n t  o f  damage  a t t r i b u t a b l e  t o  a t a x  s y s t e m  i s  
r e l a t e d  t o  t h e  i m p a c t  on  m a r g i n a l  f i e l d  d e c i s i o n s ,  and t h u s ,  t h e  l e v e l  o f  
t a x a t i o n  i s  n o t  o f  p r i m a r y  i m p o r t a n c e  m  a s s e s s i n g  t a x a t i o n ' s  dam a ge .
F o r  any g i v e n  l e v e l  o f  t a x a t i o n ,  t h e  e x t e n t  o f  damage may v a r y  g r e a t l y  
d e p e n d i n g  on t h e  i n t e r - f i e l d  b u r d e n  o f  t a x a t i o n .  T h i s  p r e m i s e  i s  e n c o u n t e r e d  
i n  s u b s e q u e n t  c h a p t e r s .  Th e  i n t e r n a t i o n a l  s t u d y  e m b o d i e s  i n t e r e s t i n g  
c o n c l u s i o n s  on t h e  s e v e r i t y  o f  o i l  t a x a t i o n  i n t e r n a t i o n a l l y ,  b u t  i m p l i c a t i o n s  
on  m a r g i n a l  f i e l d  i n v e s t m e n t  d e c i s i o n s  -  p a r t i c u l a r l y  when a c o u n t r y ' s  
l e v e i  o f  t a x a t i o n  i s  g i v e n  -  c a n n o t  be d r a w n .  I n  any c a s e ,  a p r o c e d u r e  o f  
c o n d o n i n g  UK p r o b l e m s  by r e f e r e n c e  t o  w o r s e  p r o b l e m s  e l s e w h e r e  m  t h e  
W o r l d  w o u l d  be b o t h  d a n g e r o u s  and w a s t e f u l .
-  194 -
I n  t h i s  a p p e n d i x  we d e r i v e  t h e  r a t e s  o f  PRT w h i c h  w o u l d  n eed  t o  be l e v i e d  
i f  o t h e r  N o r t h  Sea t a x e s  d i d  n o t  e x i s t . ,  and i f  r o u g h l y  t h e  same l e v e l  o f  
a g g r e g a t e  t a x e s  o v e r  t h e  l i f e  o f  t h e  25  e s t a b l i s h e d  c o m m e r c i a l  f i e i a s  
i s  to  be c o l l e c t e d .  A i l  am o u n t s  a r e  e x p r e s s e d  i n  c u r r e n t  v a l u e  t e r m s .
F o r  t h e  2 5  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s ,  g r o s s  r e v e n u e s  a g g r e g a t e  to  
£ 2 / 5  b i l l i o n  w i t h  t h e  C P I  p r i c e  s c e n a r i o  ( s e e  f o o t n o t e  2 ) ,  t o t a l  o p e r a t i n g  
c o s t s  a r e  £ 2 9  b i l l i o n  and t o t a l  c a p i t a l ,  c o s t s  a r e  £2 1  b i l l i o n .  A h i g h l y  
s i m p l i f i e d  mo de l  o f  N o r t h  Sea  t a x a t i o n  c a n  use  t h e s e  a g g r e g a t e  f i g u r e s  to  
p r e d i c t  t o t a l  t a x  r e v e n u e s  as  f o l l o w s .  R o y a l t i e s  w o u l d  be t h e  r a t e  o f  
r o y a l t y  ( r )  t i m e s  g r o s s  r e v e n u e s  ( P Q ) .  PRT w o u l d  be t h e  r a t e  o f  PRT ( p )  
t i m e s  g r o s s  r e v e n u e s  a f t e r  d e d u c t i o n  o f  o p e r a t i n g  e x p e n s e s  ( 0 ) ,  u p l i f t e d  
c a p i t a l  c o s t s  ( u C )  and r o y a l t i e s .  C o r p o r a t i o n  T a x  w o u l d  be t h e  C o r p o r a t i o n  
T a x  r a t e  ( c )  t i m e s  g r o s s  r e v e n u e s  a f t e r  d e d u c t i o n  o f  a i l  c o s t s ,  PRT and  
r o y a l t i e s .  T o t a l  t a x e s  w o u l d  be t h e  s u m n a t i o n  o f  t h e s e  t h r e e  c o m p o n e n t s .  
C l e a r l y  t h i s  p r o c e d u r e  w o u l d  p r o d u c e  a v e r y  ro u g h  e s t i m a t e .  Nu me rou s  
s i g n i f i c a n t  e l e m e n t s  o f  t a x a t i o n  a r e  i g n o r e d  -  n o t a b l y  t h e  d e d u c t i o n  o f  
t r a n s p o r t  and c o n v e y i n g  c o s t s  m  r o y a l t i e s ,  t h e  o i i  a l l o w a n c e  and t a p e r i n g  
m  PRT,  and t h e  c a l c u l a t i o n  o f  SPD i n  t h e  y e a r s  1981  and 1 9 8 2 .  F o r  t h e  
p u r p o s e s  o f  s e c t i o n  7 ,  h o w e v e r ,  t h e  r o u g h  n a t u r e  o f  t h e  e s t i m a t e  i s  
a c c e p t a b l e .
T o t a l  t a x a t i o n  m  t h e  h i g h l y  s i m p l i f i e d  mod e l  i s  g i v e n  b y  t h e  f o l l o w i n g  
e q u a t i o n :
PQ ( r  +  p + c -  r p  -  c p  -  c r  + c r p )  ~ 0  ( p  + c -  c p )  -  C ( p u  + c -  c p u )
U s i n g  t h e  ab o ve  e s t i m a t e s  o f  PQ,  0  and C ,  and w i t h  a r a t e  o f  r o y a l t y  o f
0 . 1 2 5  and a r a t e  o f  C o r p o r a t i o n  T a x  o f  0 . 5 2  we may c a l c u l a t e  t o t a l  t a x  
r e v e n u e s  f o r  d i f f e r e n t  r a t e s  o f  PRT ( p )  o r  d i f f e r e n t  r a t e s  o f  u p l i f t  ( u ) . 
C h r o n o l o g i c a l l y ,  t h e r e  h a v e  b ee n  f o u r  d i f f e r e n t  s p e c i f i c a t i o n s  o f  PRT  
( s e e  c h a p t e r s  i and 5 )  w h e r e  p and u h a v e  been  as  shown m  t h e  l e f t h a n d  
two  c o l u m n s  o f  T a b l e  A l . G i v e n  t h e s e  s p e c i f i c a t i o n s  f o r  PRT,  t h e  ab o v e  
e q u a t i o n  s u g g e s t s  t h e  l e v e l  o f  t o t a l ,  t a x a t i o n  as m  t h e  t h i r d  c o l u m n  o f  
T a b l e  A i .  C h a p t e r  1 s u g g e s t s  t o t a l  t a x a t i o n  f r o m  t h e  2 5  f i e l d s  may 
be a b o u t  £ 1 8 3  b i l l i o n .
Appendix A; Deviation of PRT Rates for Alternative Tax Systems
Table AI
T h e  R a t e  o f  PRT ( p )  T h e  R a t e  o f  U p l i f t  ( u )  C a i c u i a t e d  t o t a l  t a x a t i o n  ( £  b i n  
(%) (%)
45  175 l/JL ( p e r i o d  1 )
60  i 35 18 6  ( p e r i o d  2 )
7 0  i 3 5  195 ( p e r i o d  3 )
75  135  199 ( p e r i o d  4 )
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F o r  e a c h  o f  t h e  f o u r  c h r o n o l o g i c a l  p e r i o d s  t h e n ,  we w i s h  t o  f i n d  t h e
r a t e  o f  PRT w h i c h  w i l l  l e a v e  t h e  v a l u e s  i n  t h e  t h i r d  c o l u m n  o f  T a b L e  A l
I
u n c h a n g e d  when we e x c l u d e  r o y a l t i e s .  T h a t  i s ,  we s e t  r  i n  t h e  a b o v e  
e q u a t i o n  to  z e r o  and d e r i v e  t h e  v a l u e  o f  p g i v e n  t h e  t o t a l  t a x  r e v e n u e s .
T h e  f o u r  v a l u e s  o f  p d e r i v e d  f r o m  t h e  e q u a t i o n  when r  = o a r e  s e t  o u t  i n  
t h e  f i r s t  c o l u m n  o f  T a b L e  A2 ,  N e x t  we r e p e a t  t h i s  p r o c e d u r e  w h i l e  s e t t i n g  
r = O . L 2 5  and w i t h  c = 0 .  T h i s  y i e l d s  t h e  r a t e s  o f  PRT shown i n  t h e  
se c o n d  c o l u m n  i n  T a b l e  A 2 . L a s t l y ,  we r e c a l c u l a t e  t h e  r a t e s  o f  PRT w h i l e  
s e t t i n g  b o t h  r  and c e q u a l  t o  z e r o  and show t h e s e  r e s u l t s  i n  t h e  t h i r d  
c o l u m n  o f  T a b l e  A 2 . T a b l e  A2 i s  r e p e a t e d  i n  t h e  t e x t  as T a b l e  1 4 .
T h e  t a p e r i n g  l i m i t  w o u l d  be u s e d  c o n s i d e r a b l y  more  w i t h  r a t e s  o f  PRT 
c l o s e  t o  o r  o v e r  80%.  I n  f a c t ,  f o r  as l o n g  as t h e  l i m i t  a p p l i e s ,  i t  
w o u l d  r e d u c e  t a x  p a y m e n t s  i f  t h e  r a t e  o f  PRT e x c e e d e d  80%.  T h u s ,  h i g h e r  
t a x  r a t e s  w o u l d  n o t  i n c r e a s e  t a x  p a y m e n t s .  To l e s s e n  t h e  m o d e r a t i n g  
i n f l u e n c e  o f  t a p e r i n g ,  f o r  t h e  o c c a s s i o n s  when c e q u a l s  z e r o  and when  
c and r  b o t h  e q u a l  z e r o  we r a i s e  t h e  t a p e r i n g  l i m i t  t o  100% o t  t h e  
d i f f e r e n c e  b e t w e e n  n e t  r e v e n u e s  and a p r o p o r t i o n  o t  c u m u l a t e d  c a p i t a l  
c o s t s  ( f r o m  8 0 % ) .  M o r e o v e r ,  some o f  t h e  r a t e s  o f  PRT s u g g e s t e d  m  T a b l e  A2 
w o u l d  n o t  be p o s s i b l e  i n  r e a l i t y ,  b e c a u s e  t h e  m a r g i n a l  t a x  r e l i e f  on  
c a p i t a l  c o s t s  w o u l d  be w e l l  o v e r  100%. A l t h o u g h  t h i s  s u g g e s t s  we m u st  
r e f r a i n  f r o m  a d v o c a t i n g  t h e  t a x  r e g i m e s  o f  T a b l e  A2 ,  i t  i s  n o t  a p r o b l e m  
r e l e v a n t  f o r  s e c t i o n  7 o f  t h i s  c h a p t e r  w h e r e  t h e  f i g u r e s  a r e  u s e d .
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T a b l e  A2
( p e r i o d  i )  
( p e r i o d  2 )  
( p e r i o d  3 )  
( p e r i o d  4 )
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88 
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1.  I n t r o d u c t i o n
Chapter 5 Dynamics 01 North Sea Taxation ( l )
l . i  H i s t o r y  o t  N o r t h  Se a  T a x  C h a n g e s
When t h e  t h e n  P a y m a s t e r  G e n e r a l ,  M r .  Edmund D e n ,  n n a i i s e a  P e t r o l e u m  
R e v e n u e  T a x  ( P R T )  m  i y / 0 ,  he was c o n t i d e n t  o f  t h e  i m p a c t  o f  t h e  t a x .
"By  t h i s  t a x  we a r e  t r y i n g  t o  a c h i e v e  a g r e . i t  anu i r r e v e r s i b l e  
s w i t c h  o f  p r o f i t s  i r o m  t h e  o i l  c o m p a n i e s  t o  i h e  B r i t i s h
G o v e r n m e n t .  H o w e v e r  .............  we h a v e  t o  a c c e p t  t h a t  t h e  o n
c o m p a n i e s  m u st  make a r e a s o n a b l e  r e t u r n  on  t h e i r  i n v e s t m e n t .
T h a t  i s  a i t  we h a v e  d o n e .  We h a v e  e s t a b l i s h e d  a r e a s o n a b l e  
s h a r i n g  b e t w e e n  t h e  B r i t i s h  p e o p l e  and th e  c o m p a n i e s "  ( 2 ) .
C o n s i d e r a b l e  c o n c e r n  was e x p r e s s e d  t h a t  t h e  s y s t e m  s h o u l d  p r o t e c t  company  
p r o m s  l l  o n  p r i c e s  l a i i e d  t o  h o l d  t h e i r  c o n t e m p o r a r y  v a l u e ,  a c o n c e r n  
o i  w h i c h  M r .  D e l l  was a w a r e ;
" I  h a v e  g i v e n  c a r e i u i  t h o u g h t  t o  t h e  r e p r e s e n t a t i o n  made  
t h a t  t h e r e  s h o u l d  be some a u t o m a t i c  p r o t e c t i o n  a g a i n s t  
a f a i l  m  o n  p r i c e s  and a c o n s e q u e n t i a l  r e d u c t i o n  m  
r e v e n u e s .  We t h e r e f o r e  p r o p o s e  t h a t  t h e r e  shouLd  be a 
s a f e g u a r d  p r o v i s i o n  ..................." ( 3 ) .
He c o n t i n u e d  t o  e x p l a i n  t n a t
" t h e  c l a u s e  h a s  b een  i n t r o d u c e d  t o  p r o v i d e  some a u t o m a t i c  
p r o t e c t i o n  a g a i n s t  a l a i i  i n  t h e  r e a l  p r i c e  ox o n ,  o r  
w h a t  a m ou n t s  t o  t h e  same t h i n g ,  mov ements  i n  d o m e s t i c  
p r i c e s  u n t a v o u r a b i e  t o  o i l "  ( 4 ) .
Upw ard  mo ve m e nt s  m  t h e  p r i c e  o f  o i l  do n o t  seem t o  h a v e  been  c a t e r e d  f o r  
i n  PRT a u t o m a t i c  i i i y . T h e  P a y m a s t e r  G e n e r a L ,  h o w e v e r ,  made c l e a r  t h e  a c t i o n  
t h a t  w o u l d  be t a k e n  i f  o i l  p r i c e s  r o s e  f a s t e r  t h a n  t h e  commonly  h e l d  
e x p e c t a t i o n s  f o r  d e p r e s s e d  o i l  p r i c e s  ( o u t l i n e d  b e l o w ) .
" I  am, o f  c o u r s e ,  f u l l y  s e i z e d  o t  t h e  f a c t  t h a t  a c h a n g e  
i n  t h e  p r i c e  o f  o i l  r e l a t i v e  t o  p r i c e  l e v e l s  g e n e r a l l y  
c o u Ld  h a v e  a p r o f o u n d  e f f e c t  on p r o f i t a b i l i t y .  I t h e r e f o r e  
made i t  c l e a r  on  Se c o n d  R e a d i n g ,  and I  t a k e  t h i s  
o p p o r t u n i t y  t o  r e a f f i r m ,  t h a t  t h e  G o v e r n m e n t  w i l l  s t a n d  
r e a d y  t o  r e v i e w  and a d j u s t  t h e  i n c i d e n c e  o f  PRT m  t h e  
e v e n t  o f  a s u s t a i n e d  and s i g n i f i c a n t  c h a n g e  m  t h e  p r i c e  
o f  o i l  m  r e a l  t e r m s "  ( 5 ) .
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A l t h o u g h  t h e  p a s s a g e  o f  PUT t h r o u g h  P a r l i a m e n t  g e n e r a t e d  much d e b a t e  ( 6 ) ,  
t h e  l a c k  o f  d e b a t e  on t h e  n e c e s s i t y  t o  amend PRT m  t h e  l i g h t  o f  mo ve me nts  
i n  th e  r e a l  p r i c e  o l  o i l  r e f l e c t e d  a c o n s e n s u s  o r  v i e w .  By 19 / 8 ,  t h e  t h e n  
C h i e t  S e c r e t a r y  t o  t h e  T r e a s u r y ,  M r .  J o e l  B a r n e t t ,  c o n s i d e r e d  t h e  o l i  p r i c e  
t o  h a v e  moved s i g n i f i c a n t l y  f r o m  i t s  1 9 / 5  l e v e l .
"We h a v e  come t o  t h e  c o n c l u s i o n  t h a t  t h e r e  i s  s c o p e ' f o r  
i n c r e a s i n g  t h e  s h a r e  o f  N o r t h  Se a  p r o f i t s  w h i c h  a c c r u e  to  
t h e  p u b l i c .  When we f i x e d  t h e  r a t e s  and a l l o w a n c e s  we 
d e l i b e r a t e l y  a d o p t e d  a c a u t i o u s  a p p r o a c h .  We s e t  t h e  r a t e  
o f  PRT no h i g h e r  t h a n  4 5  p e r  c e n t  and we g a v e  g e n e r o u s  
a l l o w a n c e s  and r e l i e f s  b e c a u s e  o f  t h e  g r e a t  u n c e r t a i n t i e s  
o f  t h e  t i m e .  Now,  h o w e v e r ,  t h o u g h  many u n c e r t a i n t i e s  
r e m a i n  we a r e  m  a p o s i t i o n  to  talc© s t o c k  and i t  i s  
a p p a r e n t  t h a t  c o m p a n i e s  a r e  o b t a i n i n g  v e r y  l a r g e  p r o f i t s  
f r o m  t h e  n a t i o n a L  r e s o u r c e s  o f  t h e  n a t i o n .  We b e l i e v e  
t h a t  t h e  p u b l i c  s h a r e  o f  t h e s e  p r o f i t s  c a n  and s h o u l d  be  
i n c r e a s e d  w i t h o u t  e n d a n g e r i n g  t h e  e x p l o i t a t i o n  o f  t h e  
l e s s  we L i - p l a c e d  f i e l d s "  ( / ) .
The same c o n c l u s i o n  was d r a w n  by t h e  t h e n  C o n s e r v a t i v e  o p p o s i t i o n  spokes ma n  
on e n e r g y ,  M r .  Tom K i n g ,
"we a c c e p t  t h a t  t h e r e  i s  c l e a r  s c op e  f o r  a d j u s t m e n t  o f  
t h e  t a x  r e g i m e "  ( 8 ) .
Once  t h e  C o n s e r v a t i v e s  w e r e  m  o f f i c e ,  t h e  p r e v i o u s  a d m i n i s t r a t i o n ' s  
p r o p o s a l s  f o r  t a x  c h a n g e s  w e r e  l e g i s l a t e d  m  t h e  Jun e  19 7 9  B u d g e t .  T a l k i n g  
a b o u t  t h e  p r o p o s a l s  an n o u n c e d  m  A u g u s t  i 9 / 8 ,  t h e  new C h a n c e l l o r ,  S i r  
G e o f f r e y  Howe,  s a i d ,
" I  h a v e  j u d g e d  them now a g a i n s t  t h e  b a c k g r o u n d  o f  r e c e n t  
r i s e s  m  t h e  p r i c e  o f  o i i .  On t h a t  b a s i s ,  t h e  o r i g i n a l  
p a c k a g e  o f  PRT p r o p o s a l s  f o r  g i v i n g  t h e  G o v e r n m e n t  more  
r e v e n u e  f r o m  t h e  N o r t h  Sea i s  now f u l l y  j u s t i f i e d .  
A c c o r d i n g l y  t h e r e  w i l l  be p r o v i s i o n  i n  t h e  F i n a n c e  B i l l  
t o  i m p l e m e n t  i t "  ( 9 ) .
E a r l y  i n  19 80  t h e  s i t u a t i o n  had  c h a n g e d  f u r t h e r .  The  C h a n c e l l o r  was n o t  
o b l i v i o u s  t o  t h e  c h a n g e s  m  t h e  o i l  i n d u s t r y .
" S i n c e  my l a s t  B u d g e t ,  W o r l d  o i l  p r i c e s  h a v e  i n c r e a s e d  
d r a m a t i c a l l y .  N o r t h  Se a  o i l  p r i c e s ,  w h i c h  f o l l o w  w o r l d  
p r i c e s ,  h a v e  r i s e n  by m o re  t h a n  h a l f ,  f r o m  a b o u t  
$ 2 0 . 7 0  t o  $ 3 3 .  / 5  a b a r r e l .  T h i s  s u b s t a n t i a l  c h a n g e  
h a s  g r e a t l y  f a v o u r e d  t h e  o i l  c o m p a n i e s .  I  t h e r e f o r e
p r o p o s e  ............... t o  i n c r e a s e  t h e  r a t e  o f  p e t r o l e u m
r e v e n u e  t a x .  T h e  i n c r e a s e s  m  o i l  p r i c e s  h a v e  g r e a t l y  
s t r e n g t h e n e d  t h e  i n d u s t r y ' s  c a s h  p o s i t i o n "  ( i O ) .
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The  C h a n c e l l o r  w e n t  on  t o  i n t r o d u c e  t h e  PRT p a y m e n t s  m e ch an is m  and  
r e c e i v e d  no o p p o s i t i o n  f r o m  t h e  L a b o u r  P a r t y  -  M r .  C a l l a g h a n  r e p l i e d ,
" T h e r e  i s  much to  be s a i d  f o r  i n c r e a s i n g  t h e  p e t r o l e u m  
r e v e n u e  t a x  f r o m  60  p e r  c e n t  t o  / 0  p e r  c e n t "  ( i i ) .
L a t e r  m  t h e  same y e a r ,  h o w e v e r ,  f u r t h e r  t a x  c h a n g e s  w e r e  an n o u n c e d  by  
t h e  C h a n c e l l o r .
" S i n c e  M a r c h  t h e r e  h a s  b ee n  t i m e  t o  a s s e s s  more  f u l l y  t h e  
i m p l i c a t i o n s  o f  t h e  s t e e p  r i s e  m  t h e  p r i c e  o t  o n  s i n c e  
1 9 7 8 .  T h i s  h as  b e e n  on as l a r g e  a s c a l e  as t h a t  m  
1 9 7 3 - 7 4 ,  T h e  g o v e r n m e n t  h a v e  c o n c l u d e d  t h a t  t h e r e  i s  
sc o p e  f o r  a f u r t h e r  i n c r e a s e  m  o i l  t a x a t i o n .  P e t r o l e u m  
R e v e n u e  T a x  -  b e c a u s e  o f  t h e  way r e l i e f s  a r e  s t r u c t u r e d  -  
d o e s  n o t  p r o v i d e  an a d e q u a t e  means o f  o b t a i n i n g  f u r t h e r  
r e v e n u e .  I  s h a l l  t h e r e f o r e  i n t r o d u c e  i n  t h e  n e x t  F i n a n c e  
B i l l  a s u p p l e m e n t a r y  t a x  t o  be p a i d  m  a d d i t i o n  t o  PRT,  
t o  t a k e  e f f e c t  f r o m  t h e  b e g i n n i n g  o f  next:  y e a r  ( 1 9 8 1 ) "  ( 1 2 ) .
On b e h a l f  o f  t h e  o p p o s i t i o n  p a r t y ,  M r .  D e n i s  H e a l e y ,  t h e  Shadow C h a n c e l l o r ,
c o n c u r r e d  w i t h  t h i s  v i e w .
"T h e  O p p o s i t i o n  w e l c o m e  t h e  C h a n c e l l o r ' s  a n n o u n c e m e n t  
t h a t  he w i l l  p u t  a t a x  on  t h e  w i n d f a l l  p r o f i t s  o f  t h e  
o i l  c o m p a n i e s "  ( 1 3 ) .
H e n c e ,  m  M a r c h  1 9 8 1 ,  S p e c i a L  P e t r o l e u m  D u t y  was a n n ou n ce d  by t h e  C h a n c e l l o r
" I n c r e a s e s  s i n c e  1 9 / 8  m  t h e  r e a l  p r i c e  o f  o i l  h a v e  b r o u g h t  
s u b s t a n t i a l  b e n e f i t s  t o  t h e  o i l  c o m p a n i e s ,  w h i c h  l a c e  a 
v e r y  d i l f e r e n t  p r o s p e c t  f r o m  t h a t  when t h e  p r e s e n t  t a x  
r e g i m e  was i n t r o d u c e d .  Such  h a s  been  t h e  r i s e  m  t h e  o i l  
p r i c e  i n  r e c e n t  y e a r s  t h a t  I  b e l i e v e  t h e  E x c h e q u e r  s h o u l d  
p r o p e r l y  l o o k  t o  t h i s  a r e a  f o r  a d d i t i o n a l  r e v e n u e  beyond  
w h a t  w i l l  a c c r u e  f r o m  e x i s t i n g  t a x e s "  ( 1 4 ) .
M o r e o v e r ,  a p r o v i s o  a n n o u n c e d  i n  1 9 7 5 ,  t o  l i m i t  t h e  u s e  o t  PRT a l l o w a n c e s ,  
was a l s o  e n a c t e d  m  t h e  M a r c h  1981  b u d g e t .  The  p r o v i s o  was made by M r .  D e l l
"One c a n  h op e  t h a t  a t  a n y  r a t e  by t h e  e a r l y  1 9 80 s  t h e  
p r e s e n t  u n c e r t a i n t i e s  s u r r o u n d i n g  t h e  p r i c e  o f  o i l  
w i l l  h a v e  b een  r e s o l v e d  and t h a t  t h e  r e l a t i o n s h i p  
b e t w e e n  o i l  p r i c e s  and o t h e r  p r i c e s  w i l l  be s e e n  on  a
f i r m e r  b a s i s  ............ I t  w o u l d  be f o r  t h e  G o v e r n m e n t  o f
t h e  d a y ,  m  c i r c u m s t a n c e s ,  one  h o p e s ,  o t  g r e a t e r  
c e r t a i n t y  a b o u t  r e l a t i v e  p r i c e s  t h a n  now e x i s t ,  t o  
d e c i d e  w h e t h e r  t h e y  s h o u l d  p e r m i t  a f i e L d  o f  t h i s  k i n d  
( p r o f i t a b l e )  t o  b e n e f i t  f r o m  t h e  s a f e g u a r d  p r o v i s i o n  
a f t e r  i t  h ad  y i e l d e d  s u b s t a n t i a l  p r o f i t s  on t h e  
i n v e s t m e n t  e a r n e r  o n "  ( l 5 ) .
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N o t  o n l y  was t h e  s a f e g u a r d  p r o v i s i o n  L i m i t e d  t o  a p e r i o d  h a l f  as  l o n g  as t h e  
p e r i o d  t o  PRT p a y b a c k ,  b u t  f r o m  t h e  s t a r t  o t  1 9 8 1 ,  u p l i f t  was no l o n g e r  
p e r m i t t e d  a f t e r  PRT p a y b a c k .  O i l  p r i c e s ,  h o w e v e r ,  a i d  n o t  m a i n t a i n  t h e  
g r o w t h  w i t n e s s e d  b e t w e e n  19 7 9  and L9HL.  A t  t h e  s t a r t  o f  L 98 2 ,  c u r r e n t  o i l  
p r i c e s  w e r e  d e p r e s s e d  and t h e  f o r e c a s t s  f o r  r a p i d  r e a i  o i l  p r i c e  g r o w t h  
t h r o u g h o u t  t h e  1 9 8 0 ' s  and  1 9 9 0 ' s  w e r e  r e v i s e d  d o w n w a r d s .  T he  C h a n c e l l o r  
r e v i e w e d  t h e s e  c h a n g e s  i n  h i s  M a r c h  19 82  B u d g e t  s p e e c h .
" L a s t  y e a r ,  i n  t h e  L i g h t  o f  t h e  m a s s i v e  i n c r e a s e  m  o i l  
p r i c e s  w h i c h  had  o c c u r r e d  m  e a r n e r  y e a r s ,  we c h a n g e d  
t h e  s t r u c t u r e  o f  N o r t h  Sea t a x ,  t o  make i t  more
r e s p o n s i v e  t o  c h a n g e s  m  p r i c e .  A t  t h e  s a m e t i m e  t a x
r e v e n u e  f r o m  t h e  N o r t h  Se a  was b r o u g h t  f o r w a r d ,  w i t h  
an i n c r e a s e  m  t n e  t o t a l  l e v e l  o f  t a x a t i o n "  ( 1 6 ) .
T h e  t a i l  m  o i l  p r i c e s  d i d  n o t  r a i s e  o i  i i c i . i l  c o n c e r n ,
" t h e  c u r r e n t  f a i l  m  o i l  p r i c e s  r e d u c e s  t h e  r e v e n u e  t h a t
t h e  E x c h e q u e r  r e c e i v e s .  I  r e c o g n i s e  t h a t  i t  r e d u c e s  t h e  
r e v e n u e s  o f  o i l  c o m p a n i e s  as w e n -  b u t  i t  a l s o  r e d u c e s  
t h e  t a x  t h e y  h a v e  t o  p a y .  D e t a i l e d  s t u d y  h as  c o n v i n c e d
me t h a t  ...........  t h e  t o t a l  t a x  b u r d e n  i s  n o t  su ch  as to
d i s c o u r a g e  e x p l o r a t i o n  o r  d e v e l o p m e n t .  N o r  i s  i t  so  
h i g h  as t o  d e p r i v e  t h e  o i l  i n d u s t r y  o t  a r e a s o n a b l e ,  and  
o f t e n  a t t r a c t i v e ,  y i e L d .  I n  t h e s e  c i r c u m s t a n c e s ,  I  
c a n n o t  r e d u c e  t h e  o v e r a l l  t a x  b u r d e n  t o  t h e  e x t e n t  t h a t  
t h e  i n d u s t r y  w o u l d  h a v e  w i s h e d .  B u t  I do a g r e e  w i t h  i t  
on t n e  n e e d  f o r  some c h a n g e  o f  s t r u c t u r e "  ( l / ) .
W i t h o u t  an y  s e r i o u s  d e b a t e  t h e  C h a n c e l l o r ' s  m e a s u r e s  w e r e  l e g i s l a t e d .  APRT 
r e p l a c e d  SPD ana t h e  r a t e  o f  PRT was i n c r e a s e d  t o  matte up t h e  b u l k  o f  t n e  
s h o r t f a l l  i n  t a x  r e v e n u e s  t h a t  m i g h t  o t h e r w i s e  h a v e  o c c u r r e d .
T h e  h i s t o r y  o l  N o r t h  S e a  t a x a t i o n  h a s  s e e n  nu m ero u s  s u b s t a n t i v e  c h a n g e s  s i n c e  
PRT was f i r s t  i o r m a u s e d .  C o n t i n u i n g  h i s  B u u g e t  s p e e c h ,  S i r  G e o f f r e y  
r e f e r e n c e d  t n e s e  c h a n g e s .
" I  am a w a r e  o f  t h e  c o n c e r n  f e i t  by t h e  i n d u s t r y  a b o u t  t h e  
num ber  o i  c h a n g e s  i n  t h e  r e g i m e  t h e r e  h a v e  been  i n  r e c e n t  
y e a r s .  F o r  t h i s  r e a s o n ,  my h ope  i s  t h a t  t h e  new t a x  
s t r u c t u r e  t h a t  I  h a v e  p r o p o s e d  w i l l  p r o v i d e  a more  s e c u r e  
and s t a b l e  r e g i m e  i o r  t n e  f u t u r e ,  p e r m i t t i n g  d e v e l o p m e n t  
to  go ah ea d  u n i n h i b i t e d  by m a j o r  f i s c a l  u n c e r t a i n t i e s "  ( 1 8 ) .
A h op e  t h a t  was d e n t e d  some 3 m o n t h s  l a t e r  when ,  i n  J u n e  1 9 8 2 ,  a d j u s t m e n t s  
t o  t n e  new s y s t e m  o f  t a x a t i o n  ( y e t  t o  be m  o p e r a t i o n  ( i 9 ) l )  w e r e  a n n o u n c e d .
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" I  b e l i e v e  t h e r e  a r e  a d e q u a t e  r e t u r n s  on  N o r t h  Se a  p r o j e c t s  
a t  t h e  c u r r e n t  b r o a d  i e v e i s  o f  t a x a t i o n .  T d o ,  h o w e v e r ,  
a c c e p t  t h a t  t h e  o p e r a t i o n  o f  my p r o p o s a l s ,  p a r t i c u l a r l y  as  
t h e y  a f f e c t  some more  m a r g i n a l  f i e l d s ,  c o u l d  be i m p r o v e d  
by m o d i f i c a t i o n "  ( 2 0 ) .
I n  h i s  p r e s s  s t a t e m e n t  i s s u e d  t o  e x p l a i n  t h e  m o d i f i c a t i o n s ,  t h e  C h a n c e l l o r  
c o n f i r m e d  t h e  c o n n e c t i o n  b e t w e e n  t a x  c h a n g e s  and o i l  p r i c e s
" i t :  h a s  b een  an o p p o r t u n i t y  t o  t a k e  f u r t h e r  s t o c k  o f  t h e  
p o s i t i o n  m  t h e  l i g h t  o i  t h e  l a t e s t  p r o s p e c t s  f o r  o i l  
p r i c e s "  ( 2 l ) .
L . 2  T a x  C h a n g e s  as  G o v e r n m e n t ' s  R e s p o n s e  t o  O i l  P r i c e  Ch a n g e s
Amending  N o r t h  Sea  t a x a t i o n  i s  by now t h e  f a m i l i a r  B r i t i s h  g o v e r n m e n t  r e s p o n s e  
t o  r i s i n g  o i l  p r i c e s .  S u p p o r t  f o r  t h e s e  t a x  c h a n g e s  comes f r o m  a l l  p o l i t i c a l  
p a r t i e s  and r e c e i v e s  f a v o u r a b l e  comments  f r o m  t h e  p r e s s .  C l e a r l y  t h e  a c c e p t e d  
g o v e r n m e n t  p o l i c y  i s  t o  r a i s e  N o r t h  Sea t a x  r a t e s  o r  l o w e r  a l l o w a n c e s  as o i l  
p r i c e s  r i s e .  F i v e  p e r i o d s  o f  t a x a t i o n  can  be i d e n t i f i e d  -  t h e  o r i g i n a l  
s y s t e m  p l u s  f o u r  g r o u p s  o f  c h a n g e s  -  w h i c h  h a v e  b een  s e t  o u t  i n  T a b l e  t 
and a r e  e x p l a i n e d  m  C h a p t e r  I .  We h a v e  l a b e l l e d  t h e s e  p e r i o d s  A t o  E .
We c o n t e n d  t h a t  t h i s  g o v e r n m e n t  r e s p o n s e  i s  an i l l - c o n c e i v e d  move b a s e d  on  
a m y o p i c  v i e w  o f  how t h e  o i l  i n d u s t r y  o p e r a t e s ,  o l  t h e  f a c t o r s  a f f e c t i n g  t h e  
o i l  i n d u s t r y ,  and o f  t h e  b u r d e n s  i m p o s e d  by t h e  cum bersome N o r t h  Se a  t a x  
s t r u c t u r e .  A p o l i c y  o f  r a i s i n g  e x t r a  N o r t h  Sea t a x  r e v e n u e s  may h e l p  t h e  
g o v e r n m e n t  t o  r e d u c e  i t s  P u b l i c  S e c t o r  B o r r o w i n g  R e q u i r e m e n t  m  t h e  i m m e d i a t e  
l u t u i e  ( 2 2 ) ,  b u t  su ch  a p o l i c y  c o n f l i c t s  w i t h  l o n g e r - r u n  UK o i l  i n d u s t r y  
n e e d s .  M ore  i m p o r t a n t l y ,  i f  g o v e r n m e n t ' s  m y o p i c  v i e w  r e m a i n s  u n c h a n g e d  and  
i i  g o v e r n m e n t  c o n t i n u e s  t o  c o n c e n t r a t e  on  s h o r t - t e r m  o b j e c t i v e s  t o  t h e  
e x c l u s i o n  o f  l o n g - r u n  m a t t e r s ,  t h e n  t h e  b e n e f i t s  o f  UK o i l  p r o d u c t i o n  t o  t h e  
UK economy may be s e v e r e l y  e r o d e d .  P e r h a p s  a t a c k  o f  u n d e r s t a n d i n g  h a s  l e d  
l o  g o v e r n m e n t  m y o p i a ,  b u t  more  p r o b a b l y  g o v e r n m e n t  u n d e r s t a n d s  t h e  i s s u e s  b u t  
e i t h e r  d o e s  n o t  a p p r e c i a t e  t h e  e x t e n t  o f  t h e  damage l i k e l y  i n  t h e  1 9 9 0 s  o r  
h a s  c h o s e n  t o  i g n o r e  su ch  u n d e s i r a b l e  l o n g - r u n  c o n s e q u e n c e s  o f  p o l i c i e s  w i t h  
s h o r t - t e r m  p o l i t i c a l  a p p e a l .
T h i s  c h a p t e r  e x a m i n e s  t h e  damage t o  o i l  i n d u s t r y  p r o s p e c t s  and c o n f i d e n c e  
xrom o i l  t a x  c h a n g e s .  I t  d o e s  n o t  a p p r a i s e  t h e  s u i t a b i l i t y  o t  t h e  s t r u c t u r e  
o f  o i l  t a x a t i o n  n o r  d o e s  i t  a s s e s s  t h e  f a i r n e s s  o f  t h e  s p l i t  o f  N o r t h  Sea  
r e l a t e d  b e n e f i t s  b e t w e e n  c o m p a n i e s  and g o v e r n m e n t  -  o u r  c o n c e r n  r e l a t e s  
t o  c h a n g i n g  t h e  t a x  s t r u c t u r e  p e r  s e . A l t h o u g h  i t  was a r g u e d  m  C h a p t e r  4
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Table l: The Evolution of North Sea Profits  Taxation
P e r i o d  D a t e  o f  P r o p o s a l  D a t e  o f  I m p l e m e n t a t i o n  D e s c r i p t i o n  o f
___________________   ___________    T a x_Ch an g e_____
A M a r c h  1 9 7 5  J a n u a r y  1 9 7 5  PRT i n t r o d u c e d  a t  a 45% ra t<
w i t h  175% u p l i f t ,  a n n u a l  o i . 
a l l o w a n c e  o f  lm t o n n e s ,  f i e .  
o i l  a l l o w a n c e  o f  10m t o n n e s  
and t a p e r i n g  p r o v i s i o n .
13 A u g u s t  1 9 / 8 J a n u a r y  1 9 / 9  
J u l y  1 9 / 8  
J a n u a r y  1 9 / 9  
J a n u a r y  1979
R a t e  o f  PRT i n c r e a s e d  t o  60'  
U p l i f t  d e c r e a s e d  t o  135%
O i l  a l l o w a n c e  i n  PRT h a l v e d  
P a y m e n t  o f  r o y a l t i e s  
a c c e  L e r a t e d
C M a r c h  1 9 8 0 J a n u a r y  1980  
J a n u a r y  1981
R a t e  o f  PRT i n c r e a s e d  t o  70 :  
Ad v a n c e  p a y m e n t s  o f  PRT  
i n t r o d u c e d
M a r c h  1981 J a n u a r y  1.981 
J a n u a r y  19 82
J a n u a r y  19 82
SPD i n t r o d u c e d  
U p l i f t  l i m i t e d  t o  p e r i o d  up  
to  PRT p a y b a c k  
T a p e r i n g  and s a f e g u a r d  
l i m i t e d  t o  a p e r i o d  h a l f  as  
l o n g  as t h e  p e r i o d  t o  PRT 
p a y b a c k , o n c e  PRT p a y b a c k  
r e a c h e d .
M a r c h  1982
J u n e  1982
J a n u a r y  1983  
J a n u a r y  1983  
J a n u a r y  19 83  
J u l y  1983
J a n u a r y  1983
SPD a b o l i s h e d
APRT i n t r o d u c e d
R a t e  o f  PRT i n c r e a s e d  t o  75'
Ad va nce  p a y m e n t s  o f  PRT
r e p l a c e d  by a s y s t e m  o f
s p r e a d i n g  PRT p a y m e n t s .
APRT a p p l i e s  f o r  5 y e a r s  
o n l y  w i t h  any  o u t s t a n d i n g  
.APRT s e t t l e d  a t  t h e  en d  o f  
t h e  5 t h  y e a r .
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t h a t  UK o i l  p r o f i t s  t a x a t i o n  d o e s  n o t  m a t c h  t h e  p e c u l i a r i t i e s  o f  t h e  
N o r t h  Sea e x t r a c t i o n  i n d u s t r y  so t h a t  UK o i l  t a x a t i o n  n e e d s  t o  be  
r e s t r u c t u r e d ,  t h e  t a x  c h a n g e s  t h a t  h a v e  been  i m p l e m e n t e d  w e r e  n o t  d e s i g n e d  
s p e c i f i c a l l y  t o  i m p r o v e  t h e  s t r u c t u r e  b u t  w e r e  m e r e l y  a r e s p o n s e  t o  t h e  
g o v e r n m e n t ' s  p e r c e p t i o n  o f  c h a n g e d  i n d u s t r y  c o n d i t i o n s .  T h e s e  d y n a m i c s  
o f  o i l  t a x a t i o n  a r e  d i s c u s s e d  i n  t h i s  c h a p t e r .  The e v i d e n c e  p r e s e n t e d  
i n  t h e  f o l l o w i n g  s e c t i o n s  q u e s t i o n s  t h e  r a t i o n a l e  b e h i n d  t h e  g o v e r n m e n t s  
r e s p o n s e ,  q u e s t i o n s  t h e  e x t e n t  o f  t h e  i m p r o v e m e n t  i n  o i l  i n d u s t r y  c o n d i t i o n s  
and e x p e c t a t i o n s ,  and q u e s t i o n s  t h e  j u s t i f i c a t i o n  f o r  such  a r e s p o n s e  w i t h  
an u n s a t i s f a c t o r y  t a x  b a s e .  T h i s  e v i d e n c e  s u g g e s t s  t h e  t a x  c h a n g e s  w i l l  n o t  
j u s t  c h a n g e  t h e  s p L i t  o f  N o r t h  Sea  b e n e f i t s  b e t w e e n  o i l  company  p r o f i t s  and  
g o v e r n m e n t  t a x  r e v e n u e s ,  b u t  w i l l  r e d u c e  t h e  b e n e f i t s  t o  b o t h  r e c i p i e n t s .
I . 3  Ch an g ed  E x p e c t a t i o n s
I n  c o m m e n t i n g  on t h e  d y n a m i c s  o f  o i l  t a x a t i o n  we w i l l  d r a w  o u t  t h e  r e l a t i o n s h i p  
b e t w e e n  t h e  i n d u s t r y ’ s p e r f o r m a n c e  and t h e  t a x  c h a n g e s .  To t h i s  e n d ,  we 
r e c r e a t e  t h e  a t t r a c t i v e n e s s  o f  i n v e s t m e n t  m  t h e  i n d u s t r y  m  e a c h  p e r i o d  o f  
t a x  c h a n g e .  As t h e  o i i  i n d u s t r y  i s  c h a r a c t e r i s e d  by some l o n g  l e a d  t i m e s ,  
a t  any  g i v e n  t i m e  i t s  a t t r a c t i v e n e s s  w i l l  be b ase d  n o t  on o b s e r v e d  d a t a  b u t  
on e x p e c t a t i o n s  a b o u t  t h e  f a c t o r s  a f f e c t i n g  i t s  f u t u r e .  T h e s e  e x p e c t a t i o n s  
m u s t  he u s e d  t o  r e c r e a t e  t h e  i n d u s t r y ’ s a t t r a c t i v e n e s s  i n  p a s t  t i m e s  -  m  
t h e  a b s e n c e  o f  i n f o r m a t i o n  and e v e n t s  t h a t  h a v e  t r a n s p i r e d  s i n c e .  T h r e e  
v a r i a b l e s  a p a r t  f r o m  t a x a t i o n  a r e  p a r t i c u l a r l y  r e l e v a n t  -  d o l l a r  o i l  p r i c e s ,  
e x c h a n g e  r a t e s  and i n f l a t i o n .
When PRT was f i r s t  i n t r o d u c e d  m  1 9 7 5 ,  c r u d e  o i l  p r i c e s  had  r e c e n t l y  
q u a d r u p l e d  and N o r t h  Sea  c r u d e  was p r i c e d  a t  a b o u t  $ 1 2 . 5 0  p®r  b a r r e l .  O i l  
a n a l y s t s  d o u b t e d  i f  t h e s e  h i g h e r  r e a l  o i l  p r i c e s  c o u l d  be m a i n t a i n e d  and  
b as e d  c o n t e m p o r a r y  f o r e c a s t s  a r o u n d  a c o n s t a n t  n o m i n a l  o i l  p r i c e ,  w i t h  r e a l  
o i l  p r i c e s  f a i u n g  a t  t h e  r a t e  o f  i n f l a t i o n  ( 2 3 ) .  O f  c o u r s e  a n a l y s t s  t e s t e d  
t h e  s e n s i t i v i t y  o f  t h e i r  f o r e c a s t s  t o  a r a n g e  o f  o i l  p r i c e  s c e n a r i o s ,  some 
l o w e r  and some h i g h e r  t h a n  t h i s  e x p e c t a t i o n ,  and n a t u r a l l y  t h e r e  w e r e  many  
d i f f e r e n t  v i e w s  on t h e  f u t u r e  f o r  o i l  p r i c e s ,  b u t  a commonly  h e l d  c e n t r a l  
c a s e  e x p e c t a t i o n  i n v o l v e d  a c o n s t a n t  n o m i n a l  p r i c e  o f  $ 1 2 . 5 0 .  The e x c h a n g e  
r a t e  i n  1 9 / 5  was s l o w l y  f a l l i n g  f r o m  t h e  £ i  = $ 2 . 5 0  l e v e l  o i  1 9 / 2  and  had  
r e a c h e d  a v a l u e  o f  £ i  = $ 2 . 2 2 .  F u t u r e  p r o s p e c t s  w e r e  b e n e v e d  t o  be f o r  a 
c o n t i n u a l  m o d e r a t e  d e c l i n e  t h e n  t o  r e s t  a t  a c o n s t a n t  l e v e l  o f  £1  = $ 2 . 1 0 .
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UK i n f l a t i o n  f o r e c a s t s  w e r e ,  m  r e t r o s p e c t ,  r a t h e r  o p t i m i s t i c .  T h e  w h o l e s a l e  
p r i c e  i n f l a t i o n  r a t e  o f  o v e r  2 0 n'- m  1 9 / 4  was c o n s i d e r e d  an o d d i t y  and was e x p e c t c  
t o  d e c l i n e  to  6% p e r  annum by t h e  l a t e  i 9 / 0 s .  T h e s e  c o n t e m p o r a r y  e x p e c t a t i o n s
a r e  d e p i c t e d  i n  T a b l e  2 ( 2 4 ) .
!
D e s p i t e  e x p e c t a t i o n s  t o  t h e  c o n t r a r y ,  o i l  p r i c e s  a l m o s t  m a i n t a i n e d  t h e i r  
r e a l  v a l u e  t h r o u g h  t o  i 9 / 8  d e c l i n i n g  o n l y  s l i g h t l y .  T h i s  b r o u g h t  a b o u t  1
a c h a n g e  i n  o i l  p r i c e  e x p e c t a t i o n s .  I n s t e a d  o f  a c e n t r a l  c a s e  f o r e c a s t  o f  
c o n s t a n t  n o m i n a l  o n  p r i c e s ,  c e n t r a l  e x p e c t a t i o n s  w e r e  f o r  a c o n s t a n t  r e a l  ,
I
o i l  p r i c e ,  w i t h  p e r h a p s  some s l i g h t  g r o w t h  i n  r e a l  t e r m s  a f t e r  1 9 8 5 ,
E x p e c t a t i o n s  f o r  a r a p i d  f a i l  m  i n f l a t i o n  r a t e s  w e r e  n o t  r e a l i s e d ,  w i t h
w n o i e s a i e  p r i c e s  i n c r e a s i n g  by a b o u t  22%,  l / %  and 20% m  1 9 / 5 ,  1 9 / 6  and
1 9 / /  r e s p e c t i v e l y .  F o r e c a s t s  o i  i n f l a t i o n  w e re  s t i i i  o p t i m i s t i c ;  c e n t r a l  
e x p e c t a t i o n s  e n v i s a g e d  a l a i i  t o  6% per'  annum by th e  e a r i y  1 9 8 0 s .  S i n c e  
1 9 / b t h e  e x c h a n g e  r a c e  had b een  d e p r e s s e d  co m p a r e d  t o  e a r n e r  f o r e c a s t s ,  
b u t  an e x p e c t a t i o n  f o r  t h e  e x c h a n g e  r a t e  o f  £ i  = $ 2 . 0 0  was n o t  uncommon ( 2 5 ) .
By t h e  t i m e  o i  t h e  s e c o n u  m a j o r  g r o u p  o l  a l t e r a t i o n s  t o  PRT i n  1 9 8 0 ,  t n e  
I r a n i a n  R e v o l u t i o n  h a d  ha d  a m a j o r  i m p a c t  on o n  p r i c e s .  A f t e r  s t a g n a t i o n  
i n  1 9 / 8 ,  N o r t h  Sea  o n  p r i c e s  r o s e  by 40%- i n  1 9 / 9  ana  w e r e  e x p e c t e d  t o  r i s e
by a b o u t  25% m  1 9 8 0 .  E x p e c t a t i o n s  f o r  a r o u g h l y  c o n s t a n t  r e a l  o n  p r i c e
t o  t h e  m i d  1 9 8 0 s ,  w i t h  m o d e r a t e  r e a l  g r o w t h  t h e r e a f t e r ,  w e r e  common.  T he
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e x c h a n g e  r a t e  b eg an  t o  r i s e ,  r e f l e c t i n g  b o t h  t h e  i m p r o v e d  s t o c k  v a i u e  o f  
UK o n  ana t h e  m o n e t a r y  p o l i c i e s  o f  t h e  T h a t c h e r  g o v e r n m e n t ,  and l o n g - t e r m  
e x p e c t a t i o n s  c e n t r e d  on a l e v e l  o l  £ i  = $ 2 . 2 0 .  A l t h o u g h  UK w h o l e s a l e  p r i c e  
i n f l a t i o n  had  h o v e r e d  a r o u n d  a l e v e l  o f  10% t o  12% p e r  annum s i n c e  1 9 / 8 ,  
g i v e n  t h e  g o v e r n m e n t ' s  f i r s t  p r i o r i t y  was t o  re m e d y  i n f l a t i o n ,  l o n g - t e r m  
i n f l a t i o n  e x p e c t a t i o n s  w e r e  by and l a r g e  u n c h a n g e d  ( 2 6 ) .
D u r i n g  1 9 8 0  t h e  a f t e r m a t h  o f  t h e  r e v o l u t i o n  i n  I r a n  and t h e  I r a n - I r a q  w a r  
f u r t h e r  c h a n g e d  o i l  p r i c e s  and o i l  p r i c e  e x p e c t a t i o n s .  I n s t e a d  o f  a 25% 
i n c r e a s e  m  t h e  N o r t t i  Sea  o i l  p r i c e  a r i s e  o f  more  t h a n  80% o c c u r r e d  i n  
1 9 8 0 .  E a r l y  i n  I 9 8 i ,  N o r t h  Se a  o i l  p r i c e s  w e r e  e x p e c t e d  t o  c o n t i n u e  r i s i n g  
a t  a r e a l  r a t e  o i  2% t o  3% p e r  y e a r  m  mo st  a n a l y s t s '  v i e w s .  W i t h  w o r l d  
i n f l a t i o n  m  t h e  o r d e r  o f  5% p e r  y e a r ,  t h i s  i m p l i e d  n o m i n a l  o i l  p r i c e  g r o w t h  
o f  7% to  8% p e r  annum.  D e s p i t e  t h e  e n h a n c e d  l o n g - t e r m  v a i u e  o f  o i l ,  E x c h a n g e  
r a t e  f o r e c a s t s  moveo d o w n w a rd s  t o  l o n g - t e r m  e x p e c t a t i o n s  a r o u n d  £1 = $ 2 . 0 0 .  
P e s s i m i s m  b ega n  t o  o c c u r  o v e r  t h e  i n a b i l i t y  t o  c o n t r o l  UK i n f l a t i o n .  L o n g - t e r m  
e s t i m a t e s  s t i l l  e n v i s a g e d  a f a l l  t o  s i n g l e  f i g u r e  i n f l a t i o n  b u t  a t  a l e v e l  o f  
9% p e r  annum i n s t e a d  o f  6% ( 2 7 ) .
I
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Table 2: Changed Expectations
C e n t r a L  E x p e c t a t i o n  o f  P e r i o d *
Ac t u a l A 0 C I) E
( a )  N o r t h  Sea O i l  P r i c e s ( $ / b a r r e i  m  c u r r e n t p r i c e s o r  n o m i n a l growi
1 97 5 1 2 . 5 1 2 . 5
1 9 / 6 1 3 . 2 L 2 . 5
1977 1 3 . 9 1 2 . 5
1 9 / 8 1 3 . 7 1 2 . 5 1 3 . 9
197 9 19 . 1 1 2 . 5 1 4 . 6
1980 3 4 . 5 1 2 . 5 1 5 . 3 2 4 . 0
19 81 3 6 . 4 1 2 . 5 16 .1 2 5 . 2 3 6 . 4
19 82 1 2 . 5 L 6 . 9 2 6 . 5 3 8 . 9 3 2 . 0
198  3 1 2 . 5 1 7 . 7 27 . 8 41 . / 3 3 . 6
1984 1 2 . 5 1 8 . 6 2 9 . 2 4 4 . 6 3 5 . 3
19 85 1 2 . 5 1 9 . 6 3 1 . 2 4 8 . 1 37 . 8
19 86 o n w a r d s 0% 7% 7% 8% 7%
( b ) E x c h a n g e r a t e  ( $ / £ c u r r e n t v a l u e s )
1 9 / 5 2 . 2 2 2 . 2 2
1 9 / 6 1 . 8 0 2 . 1 0
1 9 /  7 1 . 7 5 2 . 1 0
197 8 1 . 9 2 2 .  10 2 . 0 0
1 97 9 2 . 1 2 2 . 1 0 2 . 0 0
1980 2 . 3 3 2 .  LO 2 . 0 0 2 . 2 0
1981 2 . 0 2 2 .10 2 . 0 0 2 . 2 0 2 . 2 0
1982 o n w a r d s 2 . 1 0 2 . 0 0 2 . 2 0 2 .00 L . 8 5
-  2 0 7  -
( c )  UK W h o l e s a l e P r i c e I n f l a t i o n  (% p e r annum)
1 9 / 5 2 2 . 3 1 5 . 0
l 97 6 17 . 3 1 2 . 0
19 / / 1 9 . 8 1 0 . 0
197 8 9 . 1 8 . 0 1 6 . 0
1 9 / 9 1 2 . 2 6 . 0 LO.O
1980 1 6 . 3 6 , 0 8 . 0 1 1 . 0
1981 10 . 6 6 . 0 7 . 0 8 .0 L 5 . 0
19 82 6 . 0 6 . 0 7 . 0 1 3 . 0 1 0 . 0
19 8 3 6 . 0 6 . 0 6 . 0 1 1 . 0 9 . 0
1984 6 . 0 6 . 0 6 . 0 9 . 0 11 . 0
19 85 6 . 0 6 . 0 6 . 0 9 . 0 9 . 0
19 86  o n w a r d s 6 . 0 6 . 0 6 . 0 9 . 0 8 . 0
*  s e e  T a b l e  l
-  2 0 8  -
O u r  l a s t  p e r i o d  b r i n g s  u s  u p - t o - d a t e  w i t h  e x p e c t a t i o n s  i n  1 9 8 2 .  A g l u t  m  
o i l  s u p p l i e s  l e d  to  down ward  r e v i s i o n s  o f  f o r e c a s t s  f o r  s h o r t - t e r m  o i l  p r i c e s  
and f o r  l o n g e r - t e r m  o i l  p r i c e  g r o w t h .  C o n t e m p o r a r y  o i l  p r i c e s  o f  a r o u n d  
$ 3 2 . 0 0  w e r e  assumed t o  r i s e  by o n l y  5% p e r  annum i n  n o m i n a l  t e r m s  f o r  a 
c o u p l e  o f  y e a r s  b e l o r e  r i s i n g  a t  /% p e r  annum m  n o m i n a l  t e r m s  d u r i n g  and  
a f t e r  1 9 8 5 .  T h e  v a l u e  o f  s t e r l i n g  f e l l ,  r a t h e r  more  t h a n  e x p e c t e d  o v e r  
I 9 B L / H 2  and L o n g - t e r m  e x p e c t a t i o n s  l o r  a v a l u e  o f  £ i  ■= $ 1 . 8 5  w e r e  n o t  uncommon.  
Some o f  t h e  p e s s i m i s m  o v e r  UK i n f l a t i o n  l i f t e d .  L o n g - t e r m  e x p e c t a t i o n s  f o r  
w h o l e s a l e  p r i c e s  seemed t o  be a r o u n d  8% p e r  annum,  b u t  some s h o r t - t e r m  
i n c r e a s e  seemed L i k e l y  w i t h  p r o b a b l y  m i l d  r e f l a t i o n  m  t h e  e l e c t i o n  y e a r  o t  
1 9 8 4  ( 2 8 ) .  ( T h e s e  c h a n g i n g  e x p e c t a t i o n s  a r e  c o l l a t e d  m  T a b l e  2 ) . iIj
One f u r t h e r  s i g n i f i c a n t  c h a n g e  o c c u r r e d  i n  t h e  l a t e  1 9 / O s .  E x p e c t a t i o n s  
o f  t h e  c o s t s  o f  new d i s c o v e r i e s  and o f  t h e  r e m a i n i n g  c o s t s  on  e x i s t i n g  
f i e l d s  r o s e  much f a s t e r  t h a n  c o u l d  be a c c o u n t e d  f o r  by c o s t  i n f l a t i o n  a l o n e .  
Ho p es  f o r  t h e  p e r f o r m a n c e  o f  new t e c h n o l o g i e s ,  and h o p e s  t h a t  new d i s c o v e r i e s  
m i g h t  t y p i c a l l y  be i n  a c c e s s i b l e  g e o i o g i c a L  and g e o g r a p h i c a l  p o s i t i o n s ,  
w e r e  b o t h  d a s h e d .  The  c u r r e n t  c o s t  e x p e c t a t i o n s  f o r  new d i s c o v e r i e s ,  o u t l i n e d  ;
m  C h a p t e r  i ,  a r e  a b o u t  d o u b l e  t h e  c o s t  e s t i m a t e s  i n  r e a l  t e r m s  o f  t h e  
e x p e c t a t i o n s  o f  t n e  mi d  1 9 / O s  ( 2 9 ) .  C a s e  A w i n  u s e  t h e s e  l o w e r  r e a l  c o s t s ,  !
w h i l e  a i l  o t h e r  c a s e s  u s e  h i g h e r  r e a l  c o s t s ;  t h a t  i s ,  we assume t h e  b u l k  o f  
t h e  c h a n g e  o c c u r r e d  a f t e r  1975 b u t  b e f o r e  l9/8.
I n  t h e  f o l l o w i n g  s e c t i o n s  we r e c r e a t e  t h e  e x p e c t a t i o n s  o f  p a s t  p e r i o d s  t o  
e x p l o r e  t h e  d y n a m i c s  o f  o i l  t a x a t i o n .  A L t h o u g h  i t  w o u l d  be e a s y  t o  f i n d  j
i
l o r e c a s t s  t h a t  d i s a g r e e d  w i t h  t h e  v i e w s  we h a v e  t a k e n ,  s i n c e  o u r  a n a l y s i s  I
i n t e n d s  t o  l o o k  f o r  o r d e r - o . t - m a g n i  t u d e  i m p a c t s  r a t h e r  t h a n  p r e c i s e  q u a n t i f i c a t i o n  
and t o  make i t s  a s s u m p t i o n s  c l e a r  we do n o t  j u s t i f y  t h e  e x p e c t a t i o n s  f u r t h e r .  j
2 .  T a x i n g  I  n e o n t i v e s
T h i s  s e c t i o n  c o n s i d e r s  t h e  way  t h e  o i l  i n d u s t r y  o p e r a t e s ,  t h e  g o v e r n m e n t  
v i e w  o f  t h e  way t h e  o n  i n d u s t r y  o p e r a t e s  and d i v e r g e n c i e s  b e t w e e n  t h e  t w o .
2 . 1  E f f e c t s  o f  R i s i n g  O i l  P r i c e s
S u c c e s s i v e  g o v e r n m e n t s  h a v e  a c t e d  as t h o u g h  t h e y  w e r e  u n a w a r e  o t  t h e  r e a s o n s  
why o i l  p r i c e s  r i s e  o r  o f  t h e  r o l e  o f  o i l  company p r o f i t s .  P o s s i b l y  t h e y  
f e l t  a p p a r e n t l y  l a r g e  p r o f i t  i n c r e a s e s  t o  he p o l i t i c a l l y  u n a c c e p t a b l e .
O i l  p r i c e s ,  h o w e v e r ,  r i s e  b e c a u s e  o t  t n e  s h o r t a g e  o t  o n  w o n a w i d e  ( 3 0 ) ,
«ind w i l l  c o n t i n u e  t o  r i s e  so l o n g  as o i l  demand e x c e e d s  s u p p l y .  M o r e o v e r ,  
m  an economy d i r e c t e d  by m a r k e t  i n c e n t i v e s ,  r i s i n g  p r i c e s  w i l l  t e n d  to  
a l l e v i a t e  t h e  s h o r t a g e ;  on  t h e  o n e  han d  demand w i l t  be r e s t r a i n e d  and on  t h e  
o t h e r  hand  p r e v i o u s l y  u n c o m m e r c i a l  s u p p l i e s  w i n  become v i a b l e .  I n  t h e  UK 
o i l  i n d u s t r y  t h i s  i m p l i e s  t h a t  as o i l  p r i c e s  r i s e  t h e  oconomy w i l l  b e n e x i t  
by d e v e l o p i n g  some o i l f i e l d s  t h a t  f o r m e r l y  had  been  c o n s i d e r e d  t o o  c o s t l y ,  
i n s t e a d  o f  b u y i n g  e x p e n s i v e  i m p o r t s .  W h i l e  r i s i n g  p r i c e s  i n d i c a t e  t h e  
n ee d  t o r  mo re  i n v e s t m e n t ,  h i g h e r  p r o t i t s  w i l l  p r o v i d e  t h e  r e s o u r c e s  f o r  more  
i n v e s t m e n t  and h i g h e r  e x p e c t e d  p r o t i t s  w i l l  g i v e  t h e  i n c e n t i v e .  I n  a 
c o m p e t i t i v e  e n v i r o n m e n t  ( 3 l ) ,  p r o f i t s  d i r e c t  c o m p a n i e s  away i r o m  i n d u s t r i e s  
w h e r e  t h e  p r i c e - c o s t  m a r g i n  i s  lo w  i n t o  a c t i v i t i e s  w h e r e  t h e  p r i c e - c o s t  
m a r g i n  i s  more  f a v o u r a b l e .  W i t h  h i g h e r  o i l  p r i c e s  o i l - x e i a t e d  p r o f i t s  a r e  
m c e i y  t o  r i s e  r e l a t i v e  t o  n o n - o i l  p r o f i t s  and e x t r a  r e s o u r c e s  w i l l  be moved  
i n t o  o i l f i e l d  d e v e l o p m e n t s .  Such  mov em ent s  b e n e r i t  t h e  economy a t  l a r g e ,  
s h i f t i n g  c a p i t a l  and l a b o u r  a w a y  f r o m  low v a i u e  add ed  u s e s  i n t o  more  
r e w a r d i n g  e m p l o y m e n t s ,  and i n c r e a s i n g  t h e  n e t  v a l u e  o f  a g g r e g a t e  p r o d u c t i v e  
a c t i v i t y .  We do n o t  a s s e r t  t h a t  m a r k e t  i n c e n t i v e s  y i e l d  m  any s e n s e  an  
o p t i m a l  a l l o c a t i o n  o f  r e s o u r c e s ,  b u t  a t  l e a s t  t h e y  r e a l l o c a t e  s c a r c e  
r e s o u r c e s  i n  t h e  c o r r e c t  d i r e c t i o n  t o  a n e v i a t e  an y  u n b a l a n c e s  when p e r t i n e n t  
e c o n o m i c  f a c t o r s  c h a n g e .  T h i s  d e s i r a b l e  r e a l l o c a t i o n  p r e s u m e s  m a r k e t  
i n c e n t i v e s  a r e  a l l o w e d  t o  d i r e c t  r e s o u r c e s .
H o w e v e r ,  t h e  UK g o v e r n m e n t  a p p e a r s  t o  v i e w  o i l  company p r o i i t  i n c r e a s e s  as  
" w i n d f a l l "  g a m s  w i t h o u t  r e c o g n i s i n g  t h e  l o n g - r u n  c h a n g e s  t h a t  s u ch  p r o f i t s  
i n d u c e .  A g o v e r n m e n t  b e l i e v i n g  i t s  r e s p o n s i b i l i t y  i s  t o  t a x  away a l l  o r  m o s t  
o t  t h e  p r o t i t  i n c r e a s e s  t e n d s  t o  b r e a k  t h e  u e s i r a b i e  l i n k  b e tw e e n  h i g h e r  
p r i c e s  and i n c r e a s e d  s u p p L i e s .  W i t h  l e w e r  r e s o u r c e s  and r e d u c e d  i n c e n t i v e s  
t h e  o i l  c o m p a n i e s  w i l l  be l e s s  e a g e r  to  d e v e l o p  new N o r t h  Sea  o i l f i e l d s .
I n d e e d  t h e  i m p a c t  o f  t h e  t a x  c h a n g e s  on company e x p e c t a t i o n s  o t  g o v e r n m e n t  
p o l i c y  c o u l d  be s e v e r e .  C o m p a n i e s  p l a n n i n g  t o  i n v e s t  l a r g e  s c a l e  f u n d s  a r e  
w a r y  o f  f a c t o r s  t h a t  m i g h t  u n d e r m i n e  t h e i r  r e v e n u e s  i n  t h e  y e a r s  a h e a d .  One  
such f a c t o r  i s  t h e  c o u r s e  o t  g o v e r n m e n t  N o r t h  Sea t a x  p o l i c y .  T h e  l a t e s t  
t a x  c h a n g e s  t o g e t h e r  w i t h  t h e  h i s t o r y  o f  N o r t h  Sea t a x a t i o n  a r e  a c l e a r  
i n d i c a t i o n  t h a t  t h e  g o v e r n m e n t  ( w h e t h e r  C o n s e r v a t i v e  o r  L a b o u r )  i s  l i k e l y  t o  
r a i s e  N o r t h  Se a  t a x a t i o n  w h e n e v e r  o n  p r i c e s  r i s e ,  b u t  w i l l  n o t  make  
c o r r e s p o n d i n g  r e d u c t i o n s  when o i l  p r i c e s  f a i l .
Above we i n d i c a t e d  how t h e  t a x  s t r u c t u r e  h as  a l r e a d y  been  c h a n g e d  and how,  
a l t h o u g h  t h e  g o v e r n m e n t  h a s  c o n s i s t e n t l y  s t a t e d  a d e s i r e  to  c o l l e c t  a " f a i r "  
s h a r e  o f  p r o f i t s ,  i t s  n o t i o n  o f  " f a i r "  h as  been c h a n g i n g  t o  i t s  own a d v a n t a g e .  
T h e  p r e c e d e n t  i s  o i e a r  and now c o m p a n i e s  p r o b a b l y  e x p e c t  f u r t h e r  t a x  c h a n g e s  
i f  o i l  p r i c e s  c o n t i n u e  to  r i s e .  Once  t h e  p r i v a t e  s e c t o r  b e g i n s  t o  e x p e c t  
f u r t h e r  g o v e r n m e n t  i n t e r f e r e n c e ,  on e  o f  two p o s s i b i l i t i e s  i s  l i k e i y l
-  210 -
2 . 2  R a p i d l y  R i s i n g  O i l  P r i c e s  B u t  O i l  I n v e s t m e n t  D e t e r r e d  
T h e  f i r s t  p o s s i b i l i t y  a r i s e s  i f  o i l  p r i c e s  c o n t i n u e  t o  r i s e .
2 . 2 . 1  I n s u f f i c i e n t  A g g r e g a t e  I n d u s t r y  Punas
F i r s t ,  i f  o i l  p r i c e s  do r i s e  t h e n  t h e r e  w i n  be l i t t l e  i n c e n t i v e  l o r  
i n v e s t m e n t  i n  new i i e i a s .  C o n s i d e r  t h e  p r o j e c t e d  a g g r e g a t e  o i t  company  
n e t  c a s h  f t o w  f r o m  2 5  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s  ( 3 2 )  and t h e  i m p a c t  o f  
r i s i n g  o i l  p r i c e s .  E x a m i n i n g  a g g r e g a t e  c a s h  f l o w s  i s  i n f o r m a t i v e  f i r s t  
b e c a u s e  t h e y  show t h e  s c a l e  o f  e q u i t y  s o u r c e s  w h i c h  m i g h t  be a v a i l a b l e  
f o r  N o r t h  Sea  i n v e s t m e n t  i n  t h e  1 9 8 0 ‘ s and i 9 9 0 ' s  ( w h i c h  may be c r u c i a l l y  
i m p o r t a n t  t o  t h e  N o r t h  S e a  i n d u s t r y  s i n c e  t h e  more  c o m p l e x ,  l e s s  p r o f i t a b l e ,  
l u t u r e  d i s c o v e r i e s  w i l l  i m d  i n c r e a s i n g  d i f i i c u i t i e s  m  a t t r a c t i n g  o u t s i d e  
l o a n  f i n a n c e )  and s e co n d  b e c a u s e  t h e y  d e m o n s t r a t e  how i n c e n t i v e s  c h a n g e  
f o r  a " t y p i c a l "  UK o f f s h o r e  o i l f i e l d .  H e r e  o u r  i n f l a t i o n  and e x c h a n g e  r a t e  
a s s u m p t i o n s  a r e  he  i d  c o n s t a n t  t o  i s o l a t e  t h e  e f f e c t s  o f  o i l  p r i c e  i n c r e a s e s .
L e t  u s  r e c r e a t e  t h e  c l i m a t e  and t h e  e x p e c t a t i o n s  o f  1 9 / 5 .  U n d e r  t h e  
c o n t e m p o r a r y  c o n s t a n t .  $ 1 2 . 5 0  c e n t r a l  c a s e  f o r e c a s t  ( s e e  T a b l e  2 ( a ) ) ,  t h e  
a g g r e g a t e  n e t  c a s h  H o w s  f r o m  t h e  25  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s  m i g h t  
h a v e  b een  e x p e c t e d  t o  d e v e l o p  as  t h e  s o l i d  l i n e  m  F i g u r e  1 ( a )  ( 3 3 ) .  F rom  
t h e  l a t e  1 9 / O s  t o  t h e  l a t e  1 9 8 0 s  a p p r o x i m a t e l y  £1 b i L l i o n  p e r  annum on  
a v e r a g e  m i g h t  h a v e  b e e n  g e n e r a t e d  by t h e s e  p r o j e c t s .  T h e s e  sums w o u l d  
h a v e  p a r t l y  r e p a i d  t h e  i n v e s t o r s  who h ad  r i s k e d  t h e i r  c a p i t a l  i n  t h e  
N o r t h  Sea  and p a r t l y  f i n a n c e d  t h ©  n e x t  g e n e r a t i o n  o f  o i l f i e l d s .
W i t h  t h e  e x c h a n g e  r a t e  and i n f l a t i o n  f o r e c a s t s  e x p e c t e d  i n  1975  and d e t a i l e d  
i n  T a b l e  2 ,  we ca n  e s t i m a t e  how a g g r e g a t e  c a s h  f l o w s  w o u l d  h a v e  been  
e x p e c t e d  t o  i n c r e a s e  i f  o i l  p r i c e s  g r e w  f a s t e r  t h a n  com mo nl y  e x p e c t e d  and  
t h e r e  w e r e  no o t h e r  c h a n g e s .  I n  p a r t i c u l a r ,  we c a n  e s t i m a t e  t h e  i m p a c t  
on a g g r e g a t e  c a s h  f l o w s  i f  o i l  p r i c e  e x p e c t a t i o n s  c h a n g e d  t o  t h e  v i e w s  
h e l d  i n  1 9 7 8 ,  i n  1 9 8 0 ,  m  l 9 8 t  and now.  T h i s  h a s  b een  done  m  F i g u r e  l ( a ) ,  
w h e r e  t h e  l i n e s  L a b e l l e d  B ,  C ,  D and E r e f l e c t  t h e  c a s h  f l o w s  i n  e a c h  o f  
t h e s e  s c e n a r i o s .  T h e  c o n n e c t i o n  b e t w e e n  o i l  p r i c e s  and a g g r e g a t e  c a s h  
f l o w s  i s  c l e a r ,  w i t h  h i g h e r  o i l  p r i c e s  c o n s i s t e n t l y  y i e l d i n g  h i g n e r  n e t  c a s h  
f l o w s .  M o v i n g  f r o m  t h e  c a s e  A c o n s t a n t  n o m i n a l  o i l  p r i c e s  t o  t h e  c a s e  B 
( r o u g h l y )  c o n s t a n t  r e a l  o i l  p r i c e s  w o u l d  h a v e  i n c r e a s e d  e x p e c t e d  c a s h  f l o w  
m o st  m a r k e d l y  f r o m  t h e  e a r l y  1 9 80 s  o n w a r d s ,  when an a d d i t i o n a l  £ i  t o  l . 5 
b i l l i o n  p e r  annum on  a v e r a g e  wouLd h a v e  been  g e n e r a t e d  by t h e  e s t a b l i s h e d  
c o m m e r c i a l  p r o j e c . t s .  C a s e  D p r i c e s  w o u l d  h a v e  b ee n  e x p e c t e d  t o  i n c r e a s e
%
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r e v e n u e s  more  t h a n  any o f  t h e  o t h e r  c a s e s ,  w i t h  t h e  i n c r e a s e  a m o u n t i n g  
t o  a b o u t  £4 b i l l i o n  p e r  annum up  t o  19 85  and a b o u t  £3  b i l l i o n  p e r  annum on  
a v e r a g e  m  t h e  l a t e  1 9 8 0 s  and e a r l y  1 9 9 0 s .  C u r r e n t  p r i c e  e x p e c t a t i o n s  
( c a s e  I i )  a r e  n o t  q u i t e  so f a v o u r a b l e  as C a s e  1), so t h a t  t h e  i n c r e a s e  w o u l d  
on a v e r a g e  h a v e  b ee n  £ i  t o  0 . 5  b i l l i o n  l e s s ,  b u t  a g g r e g a t e  c a s h  f l o w s  
w o u l d  s t i l l  h a v e  b een  s u b s t a n t i a l l y  h i g h e r  t h a n  commonly  e x p e c t e d  i n  1 9 7 5 .
W i t h  h i g h e r  o i l  p r i c e s  t h e  N o r t h  Sea  i n d u s t r y  w o u l d  be more  p r o f i t a b l e  and  
t h e r e  w o u l d  be a m pl e  f i n a n c e  t o  e x p a n d  and d e v e l o p  new o i l f i e l d s .  T h i s  
c o n s e q u e n c e  i g n o r e s  t h e  d y n a m i c s  o f ' t h e  t a x  s y s t e m .
R e c a l c u l a t i n g  a g g r e g a t e  n e t  ca sh  f l o w s  w h i l e  i n c o r p o r a t i n g  t h e  t a x  c h a n g e s  
t h a t  w e r e  a s s o c i a t e d  w i t h  h i g h e r  o i l  p r i c e s ,  r e d u c e s  t h e  i n c r e a s e  t o  i n d u s t r y  
p r o f i t a b i l i t y  r e s u l t i n g  f r o m  i n c r e a s e d  o i l  p r i c e s .  E a c h  o f  t h e  l i n e s  m  
F i g u r e  l ( b )  shows e x p e c t e d  a g g r e g a t e  c a s h  f l o w s  w i t h  t h e  e x p e c t e d  o i l  p r i c e s  
and t h e  t a x  s y s t e m  i n  e a c h  c a s e .  C a s e  A o f  F i g u r e  1 ( b )  i s  i d e n t i c a l  t o  
Ca s e  A i n  F i g u r e  1 ( a ) .  C a s e  B,  t h o u g h ,  n o t  o n l y  i n c o r p o r a t e s  t h e  h i g h e r  o i l  
p r i c e s  b u t  a l s o  i n c o r p o r a t e s  t h e  t a x  c h a n g e s  o f  c a s e  B ( s e e  T a b l e  i ) .  The  
i n c r e a s e  t o  a g g r e g a t e  c a s h  f l o w s  i s  m o d e r a t e d  by o n l y  a f ew  h u n d r e d  
m i l l i o n  p ou nds  p e r  annum m  m o s t  y e a r s ,  b u t  by up  t o  £ 0 . 7 5  b i l l i o n  m  
o c c a s s i o n a l  y e a r s .  By and l a r g e ,  t h o u g h ,  t h e  i n c r e a s e  i s  s t i l l  s u b s t a n t i a l .  
M o v i n g  f r o m  A t o  c a s e  C w o u l d  s t i l l  p r o d u c e  s i g n i f i c a n t  i n c r e a s e s  t o  a n n u a l  
n e t  c a s h  f l o w s  -  by a l i t t l e  o v e r  £1  b i l l i o n  p e r  annum -  and a l t h o u g h  t h e  
i m p a c t  o f  t h e  t a x  c h a n g e s  ( c o m p a r i n g  c a s e  C F i g u r e  l ( b )  w i t h  C a s e  C F i g u r e  1 ( a ) )  
i s  a l m o s t  £1 b i l l i o n  i n  1 9 8 5 ,  t h e  i m p a c t  d oe s  n o t  a p p e a r  t h a t  s u b s t a n t i a l  
c o m p a r e d  t o  t h e  i n c r e a s e  d u e  t o  h i g h e r  o i l  p r i c e s  o v e r  t h e  p e r i o d  1 9 7 5 - 9 5 .
M o v i n g  f r o m  C a s e  A t o  C a s e  D w o u l d  o n c e  more  i n c r e a s e  a n n u a l  n e t  c a s h  f l o w s  
s u b s t a n t i a l l y  by up t o  £ 3  b i l l i o n  p e r  annum m  i 9 6 0  b u t  t h e  i m p a c t  o f  t h e  t a x  
c h a n g e s  i s  no l o n g e r  i n s i g n i f i c a n t .  I n s t e a d  o f  c a s h  f l o w s  i n c r e a s i n g  by  
a b o u t  £4 b i l l i o n  p e r  annum up  t o  1 9 8 5  and by a r o u n d  £ 3  b i l l i o n  p e r  annum i n  
t h e  l a t e  1 9 8 0 s  and e a r l y  1 9 9 0 s  ( F i g u r e  1 ( a ) ) ,  t h e  t a x  c h a n g e s  o f f s e t  t h i s  
e f f e c t  and c a s h  f l o w s  r i s e  on a v e r a g e  by a b o u t  £2  b i l l i o n  p e r  annum i n  t h e  
mid  1 9 8 0 s  and by  u n d e r  £1  b i l l i o n  p e r  annum i n  t h e  I  j t e  1 9 8 0 s  a n d . e a r l y  1 9 9 0 s  
( F i g u r e  1 ( b ) ) .  A g g r e g a t e  c a s h  f l o w s  b as e d  on c u r r e n t  o i L  p r i c e  e x p e c t a t i o n s  
and t h e  c u r r e n t  t a x  s y s t e m  ( c a s e  E ) ,  b u t  w i t h  1 9 / 5  e x c h a n g e  r a t e s ,  e s t i m a t e s  
o f  r e a l  c o s t s ,  and i n f l a t i o n ,  h o v e r  a r o u n d  £2  b i l l i o n  p e r  annum m  t h e  mi d  
1.980s and t h e n  d e c l i n e  t o  u n d e r  £1 b i l l i o n  p e r  annum by t h e  e a r l y  1 9 9 0 s  -  
r e p r e s e n t i n g  an i n c r e a s e  o v e r  c a s e  A e x p e c t a t i o n s  o f  some £ i  b i l l i o n  p e r  
annum i n  t h e  e a r l y  and mi d  1 9 8 0 s  and o n l y  £ 0 , 5  b i l l i o n  by t h e  mid  1 9 9 0 s .
A l t h o u g h  e x p e c t e d  a g g r e g a t e  c a s h  f l o w s  t e n d  t o  i n c r e a s e  w i t h  o i l  p r i c e s ,  
t h e  t a x  c h a n g e s  r e d u c e  t h i s  i n c r e a s e  t o  a b o u t  o n e - h a l f  o f  t h e  i n c r e a s e s  t h a t  
w o u l d  h a v e  o c c u r r e d  m  t h e  a b s e n c e  o f  N o r t h  Se a  t a x  c h a n g e s .  T h e  m o s t  
s i g n i f i c a n t  e f f e c t s  -are t h e  t a x  c h a n g e s  o f  c a s e  D 0
W h e r e a s  t h e  p r e f e r e n c e  f o r  h i g h e r  o i l  p r i c e s  -  a p r e f e r e n c e  t h a t  one w o u l d  
e x p e c t  t h e  N o r t h  Sea  i n d u s t r y  t o  d e m o n s t r a t e  -  i s  c l e a r  i n  F i g u r e  l ( a ) ,  t h i s  
p r e f e r e n c e  may no l o n g e r  h o l d  i f  o i i  p r i c e  c h a n g e s  n e c e s s a r i l y  i n d u c e  t a x  
c h a n g e s .  Th e  j u m b l e  o f  l i n e s  i n  F i g u r e  1 ( b )  s u g g e s t s  t h a t  h i g h e r  p r i c e s  may  
n o t  c o n s i s t e n t l y  b e n e f i t  t h e  i n d u s t r y  -  c a s e s  D and E r u n  b e l o w  c a s e s  B and C 
f o r  many y e a r s .  T h e  i n d u s t r y  m i g h t  a c t u a l l y  p r e f e r  l o w e r  o i l  p r i c e s  ( a n d  
l e s s  h a r s h  t a x a t i o n )  t o  h i g h e r  o i l  p r i c e s  ( w i t h  h a r s h e r  t a x a t i o n ) . T h i s  
r e v e r s a l  o f  p r e f e r e n c e s  b e c a u s e  o f  t a x  c h a n g e s  i s  p o s s i b l e  b u t  n o t  d e f i n i t e .  
What, i s  d e f i n i t e  i s  t h a t  t h e  i n c r e a s e d  a t t r a c  ti. / enos .s  o f  N o r t h  Soa  
i n v e s t m e n t  w i l l  be a t t e n u a t e d ,  t h e  e x p a n s i o n  o f  t h e  N o r t h  Sea  i n d u s t r y  w i l t  
be m o d e r a t e d  and c o m p a n i e s '  k e e n n e s s  to  d e v e l o p  new f i e l d s  w i n  be r e d u c e d .
F i g u r e  2 ,  3 and 4 r e p e a t  t h i s  e x e r c i s e  b u t  u se  t h e  e x c h a n g e  r a t e  and i n f l a t i o n  
f o r e c a s t s  o f  l a t e r  p e r i o d s ,  ana  a d a p t  t h e  more  r e c e n t  h i g h e r  r e a l  c o s t  
e s t i m a t e s  o f  l i e L a - b y - f l e i d  e x p e n s e s .  The t a x  s y s t e m  o i  e a c h  l a t e r  p e r i o d  
i s  u s e d  f o r  t h e  b a s e  c a l c u l a t i o n  i n  t h e  t o p  h a i t  o f  t h e  F i g u r e s .  W i t h  t h e  
c a s e  B t a x  s y s t e m ,  o i l  p r i c e s ,  e x c h a n g e  r a t e  and i n f l a t i o n  e x p e c t a t i o n s ,  
a g g r e g a t e  n e t  c a s h  f l o w s  w o u l d  r i s e  t o  j u s t  u n d e r  £3  b i l l i o n  m  1 9 8 5  b u t  
r e m a i n  a r o u n d  £ i  t o  £ 1 . 5  b i l l i o n  i n  m o st  o t h e r  y e a r s .  W i t h  t h e  e x c e p t i o n  
o l  some p e c u l i a r i t i e s  i n  t h e  m i d  t o  l a t e  1 9 8 0 s ,  o i l  p r i c e  e x p e c t a t i o n s  o i  
c a s e s  C ,  D anu E w o u l d  i m p r o v e  c a s h  f l o w s  c o m p a r e d  to c a s e  B and i g n o r i n g  
t h e  t a x  c h a n g e s  i n  t h e  l a t e r  c a s e s .  A p a r t  fx'om t h e  mi d  t o  l a t e  i 9 b 0 s ,  
t h e  a n n u a l  i n c r e a s e  w o u l d  be a b o u t  £ i  b i l l i o n  m  c a s e  C ,  a b o u t  £2  b i l l i o n  i n  
c a s e  D and a b o u t  £ i . o  b i l l i o n  m  c a s e  E ( F i g u r e  2 ( a ) ) ,  Thus  on e  m i g h t  i n f e r  
t h a t  h i g h e r  o n  p r i c e s  e n h a n c e  i n d u s t r y  p r o s p e r i t y ,  make N o r t h  Sea  
e x t r a c t i o n  a c t i v i t i e s  a p p e a r  mo re  w o r t h w h i l e  ana m a u c e  mo re  o f f s h o r e
i n v e s t m e n t .  N o t i n g  t h a t  h a r s h e r  t a x a t i o n  i s  a s s o c i a t e d  w i t h  h i g h e r  o i l  p r i c e s
y i e l d s  l o w e r  e s t i m a t e s  o f  a g g r e g a t e  c a s h  f l o w s  ( F i g u r e  2 ( b ) ) .  A l t h o u g h  th e  
n e t  e n e c t  on  i n d u s t r y  c a s h  f l o w s  i s  an i m p r o v e m e n t  up  t o  t h e  mi d  1 9 8 0 s ,  
m  t h e  l a t e  L980 s  and  © a n y  1 9 9 0 s  t h e  c a s h  f l o w s  o f  c a s e  D a r e  r o u g h l y  t h e  
same,  and t h e  c a s h  t  l o w s  o f  c a s e  E a f e w  h u n d r e d  m i l l i o n  p ou n ds  l o w e r  t h a n  
t h e  c a s e  B e s t i m a t e s .  T h i s  i s  d e s p i t e  t h e  f a c t  t h a t  c a s e  D o n  p r i c e s  
a r e  b e t w e e n  2$  and 3 t i m e s  c a s e  B o i l  p r i c e s ,  and c a s e  E o i i  p r i c e s  a r e  
a b o u t  d o u b l e  t h e  c a s e  B v a l u e s !
N e t  o f  t a x  c h a n g e s  c a s e  C o f f e r s  t h e  h i g h e s t  a g g r e g a t e  c a s h  f l o w s  t o t a l l e d
o v e r  t h e  p e r i o d  f r o m  1 9 / 5 - 2 0 0 0 .  T h i s  i s  a m p l i f i e d  m  F i g u r e  3 w h e r e  t h e  
base  p e r i o d  i s  c a s e  C .  I g n o r i n g  t h e  t a x  c h a n g e s ,  c a s e  D w o u l d  i n c r e a s e  
a g g r e g a t e  c a s h  f l o w s  i n  a i l  y e a r s  e x c e p t  i 9 « 4  and 1 9 8 / ;  w h e r e a s  i n c l u d i n g  
t h e  t a x  c h a n g e s  t h e  a g g r e g a t e  c a s h  f l o w s  m  c a s e  D r u n  b e l o w  t h o s e  o f  c a s e  C 
s p o r a d i c a l l y  b e f o r e  t h e  l a t e  1 9 8 0 s  b u t  c o n s i s t e n t l y  a f t e r  t h e  l a t e  i 9 8 0 s .  
S i m i l a r l y ,  d e s p i t e  t h e  h i g h e r  o i l  p r i c e s  o f  c a s e  E ,  n e t  o f  t h e  t a x  c h a n g e s  
c a s e  C w o u l d  o f f e r  g r e a t e r  a g g r e g a t e  c a s h  f l o w s .
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F i g u r e s  i  t o  3 s u g g e s t  o i l  p r i c e  i n c r e a s e s  b r i n g  f o r t h  t a x  c h a n g e s  t h a t  
n u i m y  t h e  a d v a n t a g e s  o f  h i g h e r  o n  p r i c e s .  T h e  i m p a c t  o f  t h e  e a r l y  t a x  
c h a n g e s  wa s  m i n o r ,  b u t  m o r e  r e c e n t l y  t h e  e f f e c t  h a s  b e e n  a t  l e a s t  s u b s t a n t i a l  
a n d  h a s  s o m e t i m e s  r e v e r s e d  t h e  d i r e c t i o n  o t  t h e  i m p a c t  o n  c a s h  f l o w s .
B e t w e e n  c a s e s  D an d  E ,  T a b l e s  i  an d  2 s u g g e s t  t h a t  c o n v e r s e  f o r c e s  a l s o  
a p p l y :  w h en  o i l  p r i c e s  a n d  p r i c e  e x p e c t a t i o n s  d e c l i n e ,  t h e  t a x  s y s t e m  
b e c o m e s  l e s s  s e v e r e .  F i g u r e  4 ,  h o w e v e r ,  i m p l i e s  t h e  s e v e r i t y  o f  t h e  t a x  
s y s t e m  h a s  n o t  b e e n  g r e a t l y  r e d u c e d  a l t h o u g h  o i l  p r i c e s  m  c a s e  E a r e  
a b o u t  o n e - q u a r t e r  l o w e r  t h a n  o i l  p r i c e s  m  c a s e  D .  T h e  e f f e c t  o n  a g g r e g a t e  
c a s h  I  l o w s  o i  t h e  c h a n g e s  i n  t a x a t i o n  i s  t y p i c a n y  a r o u n d  o n e  h u n d r e d  
m i l l i o n  p o u n d s  p e r  an n u m ,  a l t h o u g h  t h e r e  a r e  some y e a r s  ( i 9 8 4  a n d  i n  t h e  l a t e  
i 9 « 0 s )  w h e r e  t h e  e f f e c t  i s  a r o u n d  £ 0 . 5  b i l l i o n  ( c o m p a r i n g  t h e  d a s h e d  l i n e  m  
F i g u r e  4 ( a )  w i t h  t h e  d a s h e d  l i n e  m  F i g u r e  4 ( b ) ) .  T h e  m o d e r a t i n g  e f f e c t  o f  
l o w e r  t a x a t i o n  d o e s  n o t  a l t e r  s i g n i f i c a n t l y  t h e  r e d u c t i o n  t o  a g g r e g a t e  c a s h  
f l o w s  c o n s e q u e n t  o n  Lower- o i l  p r i c e s .  On t h i s  e v i d e n c e ,  t h e  d y n a m i c s  o f  
t a x a t i o n  a p p e a r  t o  o p e r a t e  o n  a r a t c h e t  -  w h e n  o i l  p r i c e s  r i s e  t h e  t a x  
s y s t e m  b e c o m e s  h a r s h e r ,  b u t  wh en  o i l  p r i c e s  f a l l t a x  r e v e n u e s  a r e  n o t  
s i g n i f i c a n t l y  r e d u c e d .
T he  m o r a l  o f  t h i s  s e c t i o n  i s  c l e a r :  i f  o i l  p r i c e s  r i s e ,  c o m p a n y  c a s h  f l o w s  
w i l l  n o t  n e c e s s a r i l y  i m p r o v e .  F u n d s  a v a i l a b L e  f o r  N o r t h  Se a  i n v e s t m e n t  
may  n o t  be  f o r t h c o m i n g  f r o m  i n t e r n a l  s o u r c e s  and  t h e  e x p a n s i o n a r y  i m p a c t  
o n  UK o i l  s u p p l i e s  m i g h t  n o t  m a t e r i a l i s e .
2 . 2 . 2  I n s u f f i c i e n t  P r o j e c t  I n c e n t i v e s
A f l e i d - b y - f i e i d  a n a l y s i s  f o r  a t y p i c a l  r a n g e  o f  p o s s i b l e  new d i s c o v e r i e s  
e m p h a s i s e s  t h i s  c o n c l u s i o n .  T a b l e  3 a n a l y s e s  t h e  e f f e c t s  o f  i n c r e a s e d  o n  
p r i c e s  f o r  f i v e  p o s s i b l e  e x p l o r a t i o n  p r o s p e c t s  m  d i f f e r e n t  g e o l o g i c a l  a n d  
g e o g r a p h i c  s e t t i n g s  ( 3 4 )  an d  as  a s s e s s e d  a t  a v a r i e t y  o f  t i m e s .  E a c h  p a i r  
o f  c o l u m n s  s h o w s  t h e  u n i t  i n c r e a s e s  t o  e a c h  d i s c o v e r y ’ s p r o f i t s ,  f i r s t  as  i f  
o i l  p r i c e s  r i s e  and  t h e r e  a r e  n o  o t h e r  c h a n g e s ,  an d  s e c o n d  as  n  o i l  p r i c e s  
r i s e  an d  t h e  t a x  s y s t e m  c h a n g e s .  T a b l e  3 a s s u m e s  t h e  e x c h a n g e  r a t e  an d  
i n f l a t i o n  e x p e c t a t i o n s  o f  c a s e  A ,  an d  a l s o  t h e  l o w e r  e x p e c t e d  r e a l  c o s t s  o n  
new f i e L d s .  I t  o n  p r i c e  e x p e c t a t i o n s  i n c r e a s e d  f r o m  t h e i r  c a s e  A t e v e i s  
t o  c a s e  B e x p e c t a t i o n s ,  t h e  r e a l  n e t  p r e s e n t  v a l u e  p e r  t o n n e  w o u l d  r i s e  b y  
£ 5 . 0 0  o n  t h e  2 0 0  m i l l i o n  b a r r e l  d i s c o v e r y ,  and  b y  £ 4 . 0 0  o n  t h e  4 0 0  m i l l i o n  
b a r r e l  d i s c o v e r y  -  so  l o n g  as  t h e  t a x  s y s t e m  r e m a i n s  u n a l t e r e d  ( T a b l e  3 ( a ) ) .  
M o v i n g  t o  c a s e  C o i l  p r i c e  e x p e c t a t i o n s  s u g g e s t s  r e a L  n e t  p r e s e n t  v a l u e s  p e r  
t o n n e  w o u l d  r i s e  b y  m o r e  t h a n  d o u b l e  t h e s e  v a l u e s ,  m o v i n g  t o  c a s e  D w o u l d  
i n c r e a s e  u n i t  p r o f i t s  b y  £ 2 4 . 6 0  a n d  £ 1 7 . 2 0  r e s p e c t i v e l y ,  f o r  t h o s e  t w o  
d i s c o v e r i e s  a n d  m o v i n g  t o  t h e  l a t e s t  o i l  p r i c e  e x p e c t a t i o n s  o f  c a s e  E w o u i a  
i m p l y  u n i t  i n c r e a s e s  o f  £ 1 9 . 6 0  a n d  £ 1 2 . 3 0  r e s p e c t i v e l y  -  a g a i n ,  s o  l o n g  as
-  2 1 8  -
T j i b j e _ 3 j _  T h e  I m p r o v e m e n t  t o  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  clue t o  C h a n g e d  
O i l  P r i c e  E x p e c t a t i o n s  w i t h  a n d  w i t h o u t  T a x  C h a n g e s  o n  l i v e  
As su m e d  New D i s c o v e r i e s  ( 1 9 8 0  £ )
( a )  C a s e  A b a s e
Move  t o
p
ro
je
c
t
No T a x  
C h a n g e s
C a s e  B 
W i t h  T a x  
C h a n g e s
C a s e  C 
No T a x  W i t h  T a x  
C h a n g e s  C h a n g e s
C a s e  D 
No T a x  W i t h  T a x  
C h a n g e s  C h a n g e s
C a s e  E 
No T a x  
C h a n g e s
lOO 5 . 4 3 . 7 1 6 . 1 10 . 5 2 8 . 7 1 8 . 8 24 . 3
2 0 0 5 . 0 2 . 7 1 3 . 7 7 . 9 2 4 . 6 1 3 . 3 1 9 . 6
30 0 4 . 4 2 . 6 10 . 5 6 . 0 1 9 . 4 9 . 7 14 . 2
4 0 0 4 . 0 2 . 5 9 . 2 5 . 2 17 . 2 8 . 4 1.2.3
7 0 0 3 . 6 2 . 1 8 . 4 4 . 5 1 5 . 7 6 . 8 1 1 . 3
15.5
10.2
6.6
5 . 6
4 . 6
( b )  C a s e  B b a s e
Move t o
C a s e  C C a s e  D C a s e  E
P r o j e c t  No T a x  W i t h  T a x  No T a x  W i t h  T a x  No T a x  W i t h  T a x
_________  C h a n g e s  C h a n g e s  C h a n g e s  C h a n g e s  C h a n g e s  C h a n g e s
10 0  9 . 5  9 . 3  1 9 . 3  16.6 1 3 . 4  1 2 . 3
2 0 0  6 . 1  5 , 9  1 4 . 1  1 0 . 4  8 . 8  7 . 0
30 0  4 . 1  3 . 9  9 . 6  6 . 3  5 . 8  3 . 7
4 0 0  3 . 4  3 . 3  8 . 1  5 . 2  4 . 9  3 . 0
/ 0 0  2 . 8  2 . 7  7 . 4  4 . 1  4 . 3  2 . 3
( c )  C a s e  C b a s e
Move t o
C a s e D C a s e E
P r o j e c t No T a x  
C h a n g e s
W i t h  T a x  
C h a n g e s
No T a x  
C h a n g e s
W i t h  T a x  
C h a n g e s
100 7 . 5 6 . 1 3 . 1 2 . 5
2 0 0 5 . 1 3 . 6 1 . 8 1 . 0
30 0 3 . 4 1 . 9 l  . 2 0
4 0 0 3 . 0 2 . 4 1 . 1 - 0 . 2
7 0 0 2 . / 1 . 1 0 . 9 - 0 . 4
- 2 L 9 -
Table 3 (cental)
( d ) C a s e  D b a s e
P r o j e c t
M ove  t o  C a s e  I 
No T a x  C h a n g e W i t h  T a x
t o o - 3 . 7 - 3 . 2
2 0 0 - 2 . 4 - 2 . 1
30 0 - 1 . 8 - 1  . 6
4 0 0 - 1  . 5 - 1  . 1
/ 0 0 - 1 . 3 - l . l
*  v i s i n g  a 10% p e r  annum d i s c o u n t  r a t e
N o t e ;  T h e s e  p r o j e c t s  r e p r e s e n t  s i t e s  f o r  i m m e d i a t e  e x p l o r a t i o n  d r i l l i n g ,  
w h i c h  i t  d i s c o v e r e d  w o u l d  l e a d  t o  a p p r a i s a l  an d  d e l i n e a t i o n  
i m m e d i a t e l y  w i t h  p r o d u c t i o n  s t a r t i n g  t o u r  t o  s i x  y e a r s  l a t e r .
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t h e r e  a r e  no  t a x  c h a n g e s .  F o r  t h e  s m a l l e r  d i s c o v e r i e s  t h e  t a x  c h a n g e s  
t y p i c a l l y  r e d u c e  t n e  i m p a c t  o f  o i l  p r i c e  c h a n g e s  t o  b e t w e e n  t h r e e - f i i t h s  
an d  o n e r h a i i  o l  t h e i r  i m p  i c t  m  t h e  a b s e n c e  o f  t a x  c h a n g e s .  F o r  t h e  l a r g e r  
d i s c o v e r i e s  t h e  t a x  c h a n g e s  r e d u c e  t h e  i m p a c t  o f  o i l  p r i c e s  m o r e  s e v e r e l y  
m  t h e  l a t e r  c a s e s ,  w h e r e  t h e y  d e c r e a s e  t o  a b o u t  t w o - f i f t h s  o f  t h e  i m p a c t  
i n  t h e  a b s e n c e  o f  t a x  c h a n g e s ,  t h a n  i n  t h e  e a r l i e r  c a s e s ,  w h e r e  t h e y  d e c r e a s e  
t o  a b o u t  t o u r - r i t t h s  o i  t h e  i m p a c t  m  t h e  a b s e n c e  o f  t a x  c h a n g e s .
R e a s s e s s i n g  t h e  i m p a c t s  w i t h  a b a s e  c a s e  o l  B ( T a b i e  3 ( b ) )  s u g g e s t s  t h a t  
t h e  t a x  c h a n g e s  b e t w e e n  c a s e  B an d  c a s e  C m o d e r a t e  t h e  i m p a c t  01 o i l  p r i c e  
c h a n g e s  b e t w e e n  t h o s e  t w o  c a s e s  o n l y  n e g l i g i b l y .  F o r  e x a m p l e ,  o n  t h e  
4 0 0  m i n i o n  b a r r e l  d i s c o v e r y  t h e  u n i t  p r o i i t s  w o u l d  r i s e  b y  £ 3 . 4 0  i n  t h e  
a b s e n c e  o x  t a x  c h a n g e s  a n d  t h e y  w o u l d  s t i l l  r i s e  b y  £ 3 . 3 0  e v e n  a l l o w i n g  
x o r  t h e  t a x  c h a n g e s  o f  c a s e  C .  M o v i n g  f r o m  c a s e  B t o  c a s e  D o r  f r o m  c a s e  
B t o  c a s e  E s h o w s  g r e a t e r  d i s t o r t i o n s  f r o m  t h e  t a x  c h a n g e s ,  p a r t i c u l a r l y  
f o r  t h e  l a r g e r  d i s c o v e r i e s .  T h e  3 0 0 ,  4 0 0  an d  7 0 0  m i l l i o n  b a r r e l  f i e l d s  
w o u l d  s ho w g r e a t e r  p r o i i t s  b y  m o v i n g  t o  c a s e  C n e t  o i  t a x  c h a n g e s  t h a n  t o  
c a s e  E n o t  o f  t a x  c h a n g e s .
T h e  m o r e  r e c e n t  c a s e s ,  r e p e a t  t h i s '  f e a t u r e  o i  t h e  d y n a m i c s  o i  o i l  t a x a t i o n ,  
s h o w i n g  how t h e  t a x  c n a n g e s  o f f s e t  t h e  i m p a c t  o t  o i l  p r i c e  c h a n g e s .
A l t h o u g h  w i t h o u t  t a x  c h a n g e s  n i l  o l  t h e  p r o s p e c t s  m  t h e  t a b l e  w o u l d  be 
i m p r o v e d  wn en  o i l  p r i c e  e x p e c t a t i o n s  i n c r e a s e  f r o m  c a s e  C t o  c a s e  E l e v e l s ,  
t n e  e n e c t  o i  t h e  t a x  c h a n g e s  b e t w e e n  c a s e  C a n d  c a s e  E i s  m o r e  t h a n  t o  
o f f s e t  a n y  i m p r o v e m e n t  i n  p r o j e c t  u n i t  p r o f i t s  o n  t h e  l a r g e r  d i s c o v e r i e s  
( T a b l e  3 ( c ) ) .  M o v i n g  f r o m  c a s e  C t o  c a s e  D s h o w s  ho w t h e  t a x  c h a n g e s  
s i g n i f i c a n t l y  r e d u c e  e x p e c t e d  p r o f i t a b i l i t y  f r o m  t h e  l e v e i  i t  m i g n t  
o t h e r w i s e  r e a c h .
T a b i e  3 ( d )  c o n f i r m s  t h e  f i n d i n g  o f  F i g u r e  4 t h a t  o n  t a x  c h a n g e s  a r e  r e l a t e d  
t o  o n  p r i c e s  v i a  a r a t c h e t  e f f e c t :  wh en  o n  p r i c e s  r i s e  t n e  t a x  s y s t e m  
b e c o m e s  s i g n i f i c a n t l y  h a r s h e r  b u t  wn en  o n  p r i c e s  o e c n n e  t h e  t a x  t a k e  i s  
n o t  n o t i c e a b l e  r e d u c e d .  T h e  r i g h t h a n d  c o l u m n  o i  T a b l e  3 ( d )  s h o w s  t h e  d e c l i n e  
m  u n i t  p r o f i t s  o n c e  t a x  c h a n g e s  a r e  i n c l u d e d  a r e  c l o s e  t o  90% o f  t h e  d e c l i n e  
i n  t h e  a b s e n c e  o f  t h e  t a x  m o d i f i c a t i o n s  ( t h e  l e t t h a n d  c o l u m n ) .
I t  o i l  p r i c e s  do  r i s e  r a p i d l y  t h e n  s m a l l e r  i n c r e a s e s  i n  f l e i d - b y - f l e l d  
p r o f i t a b i l i t y  w i n  be m o r e  l i k e l y  t h a n  m i g h t  o c c u r  i n  t h e  a b s e n c e  o f  a 
p o l i c y  c o n n e c t i n g  t a x a t i o n  t o  o i l  p r i c e s .  G i v e n  t h a t  e x p e c t e d  r e t u r n s  
w o u l d  be  r e d u c e d , - e x p l o r a t i o n  e n t h u s i a s m  w o u l d  be d a m p e n e d  a n d  some o f  t h e  
a d d i t i o n a l  s u p p l i e s  t h a t  o n e  m i g h t  e x p o c t  t o  be f o r t h c o m i n g  i n  t h e  e v e n t  o f
r a p i d  o i l  p r i c e  g r o w t h  w<" J n o t  be  p r o d u c e d .
2 . 3 M o d e s t  O i l  P r i c e  G r o w t h  B u t  O i i  I n v e s t m e n t  D e t e r r e d
- 22 L -
A s e c o n d  p o s s i b l e  c o n s e q u e n c e  o i  g o v e r n m e n t s  r a i s i n g  t a x e s  m  r e s p o n s e  
t o  h i g h e r  o i l  p r i c e s  a r i s e s  e v e n  i i  o i l  p r i c e s  do  n o t  r i s e .
2 . 3 . 1  R e d u c e d  R e s o u r c e s  an d  L o w e r  E x p e c t e d  P r o f i t s
We h a v e  s h o w n  t h a t  o i l  p r i c e  r i s e s  may  n o  l o n g e r  b r i n g  f o r t h  a d d i t i o n a l  
UK o i l  s u p p l i e s  b y  i n v e s t i g a t i n g  how a g g r e g a t e  p o s t - t a x  c a s h  f l o w s  and  
a f t e r - t a x  f i e l d  r a t e s  o f  r e t u r n  may  n o t  i m p r o v e  w i t h  h i g h e r  o i l  p r i c e s .
F i g u r e s  1 t o  4 an d  T a b l e  3 a l s o  s u g g e s t  t h a t ,  j n  t n e  e v e n t  o f  o i l  p r i c e s  
f o l l o w i n g  c u r r e n t  e x p e c t a t i o n s  ( c a s e  E ) , N o r t h  Sea  p r o d u c t i o n  may  n o t  be as
g r e a t  as  i t  w o u l d  h a v e  b e e n  i f  t h e r e  w e r e  no  t a x  c h a n g e s .  A f t e r - t a x  c a s h
f l o w s  an d  u n i t  p r o f i t s  a r e  c l e a r l y  l o w e r  t h a n  t h e y  m i g h t  h a v e  b e e n  i f  t h e  
t a x  s y s t e m  h a d  n o t  b e e n  a l t e r e d  s i n c e  1 9 / 5 ,  an d  t h i s  s u g g e s t s  t h a t  o i l  
c o m p a n y  i n v o l v e m e n t  m  t h e  N o r t h  S ea  w i l l  be d e t e r r e d .  T h i s  i s  t h e  
c o m p a r a t i v e  s t a t i c s  i s s u e  c o n s i d e r e d  i n  t h e  p r e v i o u s  c h a p t e r  an d  we d o  n o t  
w i s h  t o  p u r s u e  i t  h e r e .  T h e  f i g u r e s  and  t h e  T a b l e  do  s u g g e s t  a f u r t h e r
d i s i n c e n t i v e  t h a t  m i g h t  a f f e c t  N o r t h  S e a  s u p p l i e s .
2 . 3 . 2  O n e - S i d e d  R i s k s
B e f o r e  an  o i l  c o m p a n y  u n d e r t a k e s  an  e x p l o r a t i o n  o r  d e v e l o p m e n t  p r o j e c t  i n  t n e  
N o r t h  Se a  i t  g o e s  t h r o u g h  a c o m p l i c a t e d  p r o c e s s ,  e v a l u a t i n g  t h e  f a c t o r s  t h a t  
may a f f e c t  t h e  p r o f i t a b i l i t y  o f  i t s  i n v e s t m e n t .  One p a r t  o f  t h i s  p r o c e s s  
w i l l  c o n c e r n  t h e  h i g h l y  u n c e r t a i n  c o u r s e  o f  w o r l d  o i l  p r i c e s .  C o n s i d e r  
h o w  a c o m p a n y  m i g h t  e v a l u a t e  t h e  f i v e  p r o s p e c t s  c o n s i d e r e d  m  s e c t i o n  2 . 2 . 2 ,  
l o r  e x a m p l e ,  a t  t h e  t i m e  o f  o u r  c a s e  C m  1 9 8 0 ,  T h e  c o m p a n y  m i g h t  u s e  i t s  
c o n t e m p o r a r y  f o r e c a s t s  o l  m i i a t i o n ,  o x c h a n g e  r a t e s  a n d  r e a l  c o s t s  u n d e r  
a v a r i e t y  o f  o i l  p r i c e  s c e n a r i o s  i n  o r d e r  t o  q u a n t i f y  t h e  e x p e c t e d  
p r o f i t a b i l i t y  and  r i s k i n e s s  o f  a n y  d i s c o v e r y .
W© h a v e  m i r r o r e d  t h i s  p r o c e d u r e  m  T a b l e s  4 and  5 ,  w h i c h  sh o w  e x p e c t e d  r e a l  
n e t  p r e s e n t  v a l u e s  p e r  t o n n e  a n d  e x p e c t e d  r e a l  i n t e r n a l  r a t e s  o f  r e t u r n  
r e s p e c t i v e l y .  I n  t h e  t o p  h a l f  o f  e a c h  t a b l e  we e s t i m a t e  t h e  e f f e c t  o f  m o v i n g  
aw ay  f r o m  t h e  c a s e  C c e n t r a l  f o r e c a s t  t o  t w o  l o w e r  o i l  p r i c e  s c e n a r i o s  a n d  
tw o  h i g h e r  o i l .  p r i c e  s c e n a r i o s .  A t  t h e  b o t t o m  e n d  o t  t h e  r a n g e  l o r  o i l  p r i c e s ,  
t h e  c o m p a n y  m i g h t  c o n s i d e r  t h e  c o n s e q u e n c e s  o f  a r e t u r n  t o  c o n s t a n t  n o m i n a l  
o i l  p r i c e s  o f  a r o u n d  $ 1 2 . 5 0 ,  as  m  c a s e  A,  w h i l e  a l e s s  s e v e r e  d e c l i n e  x n  
o i l  p r i c e s  m i g h t  i n v o l v e  a r e t u r n  t o  c a s e  B e s t i m a t e s  ( s e e  T a b l e  2 ) .  T h e  
h i g h e r  o i l  p r i c e  s c e n a r i o s  m i g h t  i n v o l v e  t h e  m o d e r a t e  i n c r e a s e s  i n v o l v e d  m  t h e
T n h i  e 4 ;  E v a l u a t i o n  o f  Assumed  New D i s c o v e r i e s ;  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  
( 1 9 8 0  £ )    ______
W i t h o u t  T a x  C h a n g e s  
O i l  P r i c e  E x p e c t a t i o n s ;
P r o j e c t
100 
200 
3 0 0  
4 0 0  
7 0 0
C a s e  \  C a s e  13 C a s e  C C a s e  E
- 1 4  . 7 “ 6 . 1  1 . 6  4 . 7
- 8 . 2  - 1 . 3  3 . 7  5 . 5
- 6 . 8  - 0 . 9  2 . 4  3 . 6
- 6 . 1  - 0 . 8  1 . 9  3 . 0
- 3 . 9  0 . 3  2 . 6  3 . 5
W i t h  T a x  C h a n g e
O i l  P r i c e  E x p e c t a t i o n :
P r o j e c t  C a s e  A C a s e  B C a s e  C C a s e  E
10 0  - 1 4 . 6  - 6 . 1  1 . 6  4 . 1
2 0 0  - 8 . 2  - 1 . 3  3 . 7  4 . 7
30 0  - 6 . 8  - 0 . 9  2 . 4  2 . 4
4 0 0  - 6 . 0  - 0 . 8  1 . 9  1 . 7
7 0 0  - 3 . 9  0 . 3  2 . 6  2 . 2
C a s e  D
9 . 1 
8.8
5 . 8
4 . 9  
5 . 3
C a s e  D
7 . 7
7 . 3
4 . 3  
3 . 5
3 . 7
*  u s i n g  a 10% p . a .  d i s c o u n t  r a t e
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Table 5: Evaluation of Assumed New Discoveries; Real Internal Rate of Return
W i t h o u t  T a x  C h a n g e s  
O i l  P r i c e  Expoc.  t a t  i o n  :
P r o j e c t  C a s e  A C a s e  B
10 0  n  . a . n  . a .
200 n . a . 6.7
3 0 0  n . a . 7.9
4 0 0  n . a .  '  8 . 4
7 0 0  n . a .  1 0 . 8
C a s e  C C a s e  E C a s e  D
1 2 . 9  1 8 . 4  2 6 . 1
1 8 . 6  2 2 . 9  3 0 . 1
L 4 . 9  L7 .4  2 1 . 6
1 3 . 9  1 6 . 2  1 9 . 8
1 6 . 5  1 9 . 0  2 3 . 2
W i t h  T a x  C h a n g e s
O i l .  P r i c e  E x p e c t a t i o n
P r o j e c  t C a s e  A C a s e  B C a s e  C C a s e  E C a s e  D
100
200
300
4 0 0
7 0 0
n . a .
n . a .
n . a .
n . a .
n . a .
n . a 
6 . 7  
7 . 9  
8 . 4  
10.8
1 2 . 9  
18 .6  
L 4 . 9
1 3 . 9  
1 6 . 5
17.2
21.2 
1 5 . 5  
L 3.9 
L 6 . 5
2 3 . 6  
27 , 3
1 9 . 3  
1 7 . 8
2 0 . 3
n . a .  = n o t  a p p l i c a b l e ,  e i t h e r  n e g a t i v e  r e t u r n  o r  n o n - e x i s t e n t
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c a s e  E f o r e c a s t s ,  w h i l e  g r e a t e r  i n c r e a s e s  a l o n g  t h e  L i n e s  o f  c a s e  D m i g h t  
h a v e  b e e n  c o n s i d e r e d  as  an  u p p e r  b o u n d  f o r  o i l  p r i c e s .
P o s t - t a x  p r o f i t a b i l i t y  i s  c l e a r l y  s e n s i t i v e  t o  t h e  c h o i c e  o f  o i l  p r i c e s .
F o r  t h e  s m a l l e s t  o f  t h e  f i v e  p r o s p e c t s  t h e  r e a l  n e t  p r e s e n t  v a l u e  c o u l d  be 
o v e r  £9  p e r  t o n n e  o r  u n d e r  -  £ 1 4  p e r  t o n n e  ( T a b l e  4 ) .  T h e  l a r g e r  p r o s p e c t s  
e x h i b i t  s m a l l e r  b u t  s t i l l  w i d e  r a n g e s .  T h e  r e a l  r a t e  o f  r e t u r n  o n  t h e  
l a r g e s t  f i e l d  m i g h t  be  a r o u n d  23% p e r  a n nu m ,  a l t h o u g h  t h e  r e t u r n  c o u l d  be 
n e g a t i v e  i f  t h e  l o w e s t  o i l  p r i c e  s c e n a r i o  o c c u r s  ( T a b l e  5 ) .  An e v a l u a t i n g  
c o m p a n y  w o u l d  h a v e  t o  c o n s i d e r  t h e  l i k e l i h o o d  o f  e a c h  o i l  p r i c e  s c e n a r i o  
t o  d e t e r m i n e  w h e t h e r  t h e  c h a n c e  o f  m a k i n g  l o s s e s  i s  o u t w e i g h e d  b y  t h e  c h a n c e  
o f  e a r n i n g  p r o f i t s .  F o r  e x a m p l e ,  a l t h o u g h  t h e  4 0 0  m i l l i o n  b a r r e l  f i e l d  
m i g h t  be q u i t e  l i k e l y  t o  mak e  l o s s e s  o f  £ 0 . 8  p e r  t o n n e ,  l o s s e s  o f  £ 6 . 1  
p e r  t o n n e  w o u l d  be  as  r e m o t e  as  a r e t u r n  t o  a $ 1 2 . 5  o i l  p r i c e  was c o n s i d e r e d  
m  1 9 8 0 .  M o r e o v e r ,  t h e  c e n t r a l  o i l  p r i c e  f o r e c a s t s  w o u l d  s u g g e s t  s m a l L  
p r o f i t s  o f  £ 1 . 9  p e r  t o n n e  an d  i f  o i l  p r i c e s  r o s e  e v e n  s l i g h t l y  f a s t e r  t h a n  
c o m m o n l y  e x p e c t e d  p r o f i t s  m i g h t  r i s e  t o  £3  p e r  t o n n e .  S i n c e  t h e  h i g h e s t  
o i l  p r i c e  r e g i m e  o f  c a s e  D wa s  p r o b a b l y  a r a t h e r  r e m o t e  e x p e c t a t i o n  i n  1 9 8 0 ,  
t h e  c h a n c e  o f  p r o f i t s  o f  £ 4 9  p e r  t o n n e  m i g h t  bo d r e a m t  o f  b u t ' n o t  t h o u g h t  
l ike ly .
A l t h o u g h  t h i s  r e p r e s e n t a t i o n  o f  t h e  e v a l u a t i o n  p r o c e s s  m i g h t  h a v e  r e f l e c t e d  
t h e  p r o c e s s  i n  1980  a c c u r a t e l y ,  i t  a s s u m e s  an i g n o r a n c e  o f  t h e  d y n a m i c s  o f  
t a x a t i o n  w h i c h  w o u l d  be  i n a p p r o p r i a t e  t o d a y .  I f  we r e c o n s t r u c t  t h e  e v a l u a t i o n  
p r o c e s s  i n  19 80  as  i f  t h e  c o m p a n y  was as  a w a r e  o f  t h e  h i s t o r y  o f  t a x  c h a n g e  
as  we a r e  a w a r e  n o w ,  t h e n  t h e  p r o c e s s  m i g h t :  p r o d u c e  l e s s  a t t r a c t i v e  v a l u a t i o n s  
T h i s  r e c o n s t r u c t i o n  i s  r e p r e s e n t e d  b y  t h e  e s t i m a t e s  m  t h e  l o w e r  h a L f  o f  
T a b l e s  4 an d  5 .  H e r e  we h a v e  a d o p t e d  t h e  d i f f e r e n t  o i l  p r i c e  s c e n a r i o s  
an d  a s s u m e d  t h a t  e a c h  s c e n a r i o  w o u l d  i n v o k e  t a x  c h a n g e s  c o n s i s t e n t  w i t h  
h i s t o r y .  T h u s ,  i f  o i l  p r i c e s  w e r e  t o  r e t u r n  t o  t h e i r  c a s e  A l e v e l s ,  t h e  
t a x  s y s t e m  w o u l d  r e t u r n  t o  i t s  c a s e  A s t r u c t u r e  ( w i t h  t h e  o r i g i n a l  P R T ) ,  
t h e  60% r a t e  o f  PRT and  o t h e r  c a s e  B t a x  r a t e s  w o u l d  a p p l y  i f  o i l  p r i c e s  
m o v e d  t o  c a s e  B v a l u e s ,  t h e  c u r r e n t  t a x  s y s t e m  m i g h t  o p e r a t e  i f  c u r r e n t  
o i l  p r i c e s  r u l e  ( c a s e  E )  a n d  t h e  c a s e  D f i s c a l  e n v i r o n m e n t  w i t h  S p e c i a l  
P e t r o l e u m  D u t y  w o u l d  be l i k e l y  i f  c a s e  D o i l  p r i c e s  o c c u r .  O n l y  t h e  c a s e  
C e s t i m a t e s  a r e  b o u n d  t o  be t h e  same as  m  t h e  t o p  h a l f  o f  t h e  t a b l e s .
I n c o r p o r a t i n g  t h e  t a x  d y n a m i c s  m i g h t  a l t e r  t h e  e v a l u a t i o n  p r o c e s s  d r a m a t i c a l l y  
T h e  c h a n c e  t h a t  o i l  p r i c e s  may  be L o w e r  t h a n  c e n t r a l l y  e s t i m a t e d  m  c a s e  C ,  
ana  t h a t  s i g n i f i c a n t  l o s s e s  f o r  t h e  c o m p a n i e s  i n v o l v e d  i n  t h e s e  d i s c o v e r i e s  
m i g h t  a r i s e ,  i s  v i r t u a l l y  u n a n e r e a  b y  t h e  lo ss  s e v e r e  t a x  r u l e s  a p p l y i n g  
m  t h e s e  e v e n t u a l i t i e s .  T h e  c h a n c e  o f  e a r n i n g  s u b s t a n t i a l  p r o f i t s ,  h o w e v e r ,
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i s  a i t ' e c t e a  m a r k e d l y  w i t h  p o s s i b l e  u n i t  p r o f i t s  a n d  r a t e s  o f  r e t u r n  u n l i k e l y  
t o  r i s e  s u b s t a n t i a l l y .  A l t h o u g h  t h e  c e n t r a l  c a s e  f i g u r e s  a r e  u n a l t e r e d ,  
t h e  c o m m e r c i a l  a t t r a c t i v e n e s s  o f  a l l  t h e  p r o j e c t s  d e c l i n e s ,  an d  t n e  l i k e l i h o o d  
o f  e a c h  p r o j e c t  b e i n g  p u r s u e d  i s  l e s s e n e d ,  b e c a u s e  o f  t h e  d y n a m i c s  o f  
t a x a t i o n .
U p d a t i n g  t h e  l e s s o n  t o  be l e a r n t  f r o m  t h i s  s e c t i o n  s u g g e s t s  t h a t  c o m p a n i e s  
c u r r e n t l y  c o n s i d e r i n g  t h e s e  p r o j e c t s  w i l l  l o o k  u p o n  c e n t r a l  e s t i m a t e s  o f  
p r o f i t a b i l i t y  as  b e i n g  r a t h e r  c l o s e  t o  t h e  m o s t  f a v o u r a b l e  o u t c o m e  p o s s i b l e .  
R a t h e r  t h a n  e v a l u a t i n g  t h e  r a n g e  o l  u n i t  p r o m s  i n  T a b l e  6 ( a ) ,  c o m p a n i e s  
w i l l  c o n s i d e r  w h e t h e r  t h e y  w i s h  t o  be come i n v o l v e d  i n  a r i s k y  p r o j e c t  o i i e r i n g  
t n e  r a n g e  o i  r e t u r n s  a p p r o x i m a t e d  m  T a b l e  6 ( b ) .  T h e  p r o i i t a b i 11 t y  o f  
T a b i e  6 ( b )  i s  n o t  n e a r l y  a s  a t t r a c t i v e  as  t h e  p r o f i t a b i l i t y  i n i  ' I ' a b i e  6 ( a ) .
O n  c o m p a n i e s  m  t h e  B r i t i s h  S e c t o r  o l  t h e  N o r t h  Se a  f a c e  a o n e - s i d e u  
l u t u r e  -  a f u t u r e  w h e r e  t h e r e  i s  a c h a n c e  o l  p o s s i b l e  o i l  p r i c e  f a l l s  an d  
a s s o c i a t e d  l o s s e s  b u t  t h e r e  n o  l o n g e r  s ee m s  t o  be muc h  c h a n c e  t o  g a m  f r o m  
o i l  p r i c e  r i s e s .  E v e n  i f  o n  p r i c e s  d o  n o t  r i s e  r a p i d l y ,  t h e  t a x  c h a n g e s  
make  i t  u n l i k e l y  t h a t  c o m p a n i e s  w i l l  e x p l o r e  as  m t e n s i v e L y  o r  d e v e l o p  
as  man y  t i e i d s  as  t h e y  m i g h t  o t h e r w i s e  h a v e  d o n e .
2 . 4  G o v e r n m e n t  I n t e n e r e n c e  w i t h  P r o f i t  I n c e n t i v e s
A g o v e r n m e n t  p o l i c y  o t  c o n t i n u a l l y  m e d d l i n g  w i t h  o i l  t a x a t i o n  a d d s  a 
d i s i n c e n t i v e  t o  l o n g - t e r m  c o m p a n y  p l a n n i n g  t h a t  w i l l  r e d u c e  N o r t h  Se a  
i n v e s t m e n t  an d  c o n s e q u e n t l y  N o r t h  Sea  o i l  s u p p l i e s .  G o v e r n m e n t  i s  e i t h e r  
u n a w a r e  o f  t h e  l o n g - r u n  d a m ag e  c a u s e d  b y  i n t e r f e r i n g  w i t h  t h e  p r o f i t  
i n c e n t i v e  o r  i s  so  d o m i n a t e d  b y  s h o r t - t e r m  c o n s i d e r a t i o n s  t h a t  i t  h a s  
l i t t l e  c o n c e r n  t o r  l o n g - r u n  a d v e r s e  e f f e c t s .
F o l l o w i n g  t h e  e m p h a s i s  o f  t h e  t h e s i s ,  t i n s  c h a p t e r  c o n s i d e r s  t h e  c o n s e q u e n c e s  
o f  t a x a t i o n  d y n a m i c s  o n  o i l f i e l d  d e v e l o p m e n t  d e c i s i o n s ,  r a t h e r  t h a n  on  
o i l f i e l d  d e p l e t i o n  d e c i s i o n s .  C l e a r l y  t h o u g h ,  e x p e c t a t i o n s  o f  t a x  c h a n g e s  
w i l l  be l i k e l y  t o  e f f e c t  t h e  c h o i c e  o f  wh en  t o  p r o d u c e  a l i m i t e d  r e s o u r c e  
b a s e ,  an d  f i r m s  w i l l  t e n d  t o  a d j u s t  o u t p u t  p r o f i l e s  i n  o r d e r  t o  p r o d u c e  l e s s  
wh en  t a x  r a t e s  a r e  e x p e c t e d  t o  be  r e l a t i v e l y  h i g h  an d  m o r e  w h en  t a x  r a t e s  
a r e  e x p e c t e d  t o  be r e l a t i v e l y  l o w .  I f  o i l  p r i c e s  a r e  e x p e c t e d  t o  r i s e  a n d  
t o  i n d u c e  h i g h e r  t a x  r a t e s  t h e n  t h e  r a t e  o f  d e p l e t i o n  w i l l  be com e m o r e  
r a p i d  t h a n  m  t h e  a b s e n c e  o f  t a x a t i o n  d y n a m i c s .  C o n v e r s e l y ,  f a i l i n g  o i l  
p r i c e s  w i t h  l o w e r  t a x  r a t e s  s u g g e s t  t h e  d y n a m i c s  o f  t a x a t i o n  s l o w  t h e  r a t e  
o f  d e p l e t i o n .  H o w e v e r ,  s i n c e  we c o n c l u d e  t h a t  t a x  r a t e s  w i l l  o n l y  be 
s l i g h t l y  r e d u c e d  e v e n  i f  o i l  p r i c e s  d e c l i n e  s u b s t a n t i a l l y ,  w h i l e  r i s i n g
T a b l e  6 ; E v a l u a t i n g  f u t u r e  p r o s p e c t s  m  1983  an d  e f f e c t  o f  t h e  d y n a m i c s  
o f  t a x a t i o n
( a )  I g n o r i n g  t h e  d y n a m i c s  o f  t a x a t i o n
LPD+ C P I + UMP+
n e t  p r e s e n t  v a l u e s  ( 1 9 8 0  £ ) *
p e r  t o n n e
100 0.2 2.2 5.4
200 1.6 2.9 4.8
30 0  0 . 2  1 . 1  2 . 2
4 0 0  - 0 . 2  0 . 5  1 . 6
7 0 0  0 . 4  1 . 0  2 . 0
r e a l  i n t e r n a l  r a t e  o f  r e t u r n
100  1 0 . 5  1 5 . 3  2 2 . 9
2 0 0  1 5 . 2  1 9 . 4  2 5 . 9
3 0 0  1 0 . 5  l 3 . 4  l / . O
4 0 0  9 . 5  1 1 . 8  1 5 . 3
/ 0 0  l l . v  1 4 . 4  1 8 . 2
( b )  I n c o r p o r a t i n g  t h e  d y n a m i c s  o f  t a x a t i o n
LPD+ C P I + UMP+
n e t  p r e s e n t  v a i u e  p e r  t o n n e  ( 1 9 8 0  £ ) *
100 c  l o s e t o 0 . 2 CO CO c l o s e t o 2 . 2
2 0 0 c  l o s e t o 1 . 6 2 . 9 c  l o s e t o 2 . 9
30 0 c l o s e t o o CO 1 . L c  l o s e t o l . 1
4 0 0 c l o s e t o - 0 . 2 0 . 5 c  l o s e t o 0 . 5
7 0 0 c l o s e t o 0 . 4 1 . 0 c l o s e t o 1 . 0
r e a l i n t e r n a l  r a t e s o f  r e t u r n
100 c  Lose t o 1 0 .  5 1 5 . 3 c  l o s e t o i 5  .
2 0 0 c  l o s e t o 1 5 . 2 1 9 . 4 c  l o s e t o 19 .
30 0 c  Lose t o 1 0 . 5 1 3 . 4 c  l o s e t o 1 3 .
4 0 0 c  Lo se t o 9 . 5 1 1 . 8 c  l o s e t o 1 1.1
/ 0 0 c l o s e t o 1 1 . 7 14 .4 c  l o s e t o 14 .
+ s e e  f o o t n o t e  2 t o  c h a p t e r  4 
*  a s s e s s e d  u s i n g  a 10% d i s c o u n t  r a t e
-  227  -
o i l  p r i c e s  w i l l  be  l i k e l y  t o  b r i n g  f o r t h  s i g n i f i c a n t  i n c r e a s e s  i n  t a x
r a t e s ,  t h e  d y n a m i c s  o f  t a x a t i o n  c o m b i n e d  w i t h  u n c e r t a i n t y  o v e r  o i l  p r i c e s
w i l l ,  o n  b a l a n c e ,  p r o b a b l y  i n c r e a s e  t h e  r a t e  o f  d e p l e t i o n .  A L t h o u g h  t h e  
i m p a c t  o n  d e p l e t i o n  d e c i s i o n s  i s  i m p o r t a n t ,  i t  i s  n o t  t h e  f o c u s  o f  
a t t e n t i o n  m  t h e  t h e s i s  a n d  i s  n o t  e x a m i n e d  m  g r e a t e r  d e t a i l  h e r e .
3 .  O i l  P r o f i t s  a n d  I n f l a t i o n
T h e  s e c o n d  c a t e g o r y  o f  o u r  c o n c e r n  o v e r  t a x  d y n a m i c s  r e l a t e s  t o  t h e  
p o s s i b i l i t y  t h a t  t a x  c h a n g e s  h a v e  b e e n  made i n  r e s p o n s e  t o  n o m i n a l  d o l l a r  
o i l  p r i c e s  r a t h e r  t h a n  r e a l  s t e r l i n g  o i l  p r o f i t s .
3 . 1  C h a n g e s  t h a t  A f f e c t  E x p e c t e d  UK O H  P r o f i t s
A p p a r e n t l y  t h e  g o v e r n m e n t  h a s  a m y o p i c  v i e w  o f  t h e  f a c t o r s  a f f e c t i n g  o i l  
p r o i i t s  and  i n v e s t m e n t .  W h e r e a s  t h e  i n d u s t r y  t e n d s  t o  o b s e r v e  t h e  c h a n g e  
i n  r e a l  p r o f i t s  b e t w e e n  d i f f e r e n t  t i m e s ,  t h e  g o v e r n m e n t  may  t a k e  a d i f f e r e n t  
v i e w .  T h e  p o s s i b l e  d i f f e r e n c e  h a s  t w o  e l e m e n t s .  F i r s t ,  t h e  u n i t  o f  
m e a s u r e m e n t  a d o p t e d  b y  t h e  g o v e r n m e n t  may be  n o m i n a l  r a t h e r  t h a n  r e a l  
s t e r l i n g .  S e c o n d ,  t h e  g o v e r n m e n t  may  a n a l y s e  t h e  e f f e c t  o f  o n  p r i c e  c h a n g e s  
w h i l e  i g n o r i n g  t h e  e f f e c t  o f  a n y  c h a n g e s  i n  o t h e r  e c o n o m i c  c o n d i t i o n s .
F o r  e x a m p l e ,  i f  t h e  p r o s p e c t s  f o r  i n f l a t i o n  d e t e r i o r a t e  o r  i f  e x p e c t a t i o n s  
f o r  t h e  s t e r l i n g  e x c h a n g e  r a t e  move  u p w a r d s ,  t h e n  c e t e r i s  p a r i b u s  t h e  UK 
o i l  i n d u s t r y ' s  r e a l  c a s h  f l o w s  w i l l  be  r e d u c e d .  T h e  g o v e r n m e n t  may  a t t a c h  
l i t t l e  i m p o r t a n c e  t o  s u c h  r e d u c t i o n s .  I n s t e a d  t h e  g o v e r n m e n t  a p p e a r  t o  
c o n c e n t r a t e  o n  t h e  i m p a c t  o f  o i l  p r i c e s .
A n a l y s i n g  t h e  e v o l u t i o n  o f  t h e  i n d u s t r y  p o s i t i o n  may  r e v e a l ,  t h e  s e r i o u s n e s s  
o f  t h e  d i f f e r e n c e s  m  v i e w s .  T h e  i n d u s t r y  p o s i t i o n ,  t h o u g h ,  w i l l  be  
a f f e c t e d  by  i t s  r e l a t i o n s h i p  t o  t h e  g o v e r n m e n t  an d  by  t h e  d y n a m i c s  o f  
t a x a t i o n .  I n  o r d e r  t o  c o m m e n t  o n  t h e  i n d u s t r y ' s  e v o l u t i o n  we m u s t  b r e a k  
t i n s  c i r c u l a r i t y  an d  i g n o r e  ( f o r  t h e  m o m e n t )  t h e  e f f e c t s  o f  c h a n g i n g  
t a x a t i o n  o n  d e v e l o p m e n t  d e c i s i o n s .  T h a t  i s ,  we c o n s i d e r  t h e  i n d u s t r y  
p o s i t i o n  as  i f  i t  d e v e l o p s  n o t  o n l y  25  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s  b u t  
a l s o  23 p o t e n t i a l l y  c o m m e r c i a l  f i e l d s  an d  o v e r  t w e n t y  a s s u m e d  n e w  d i s c o v e r i e s .  
We h o l d  t h i s  l i s t  o f  l i e l d s  c o n s t a n t  t o  q u a n t i t y  t h e  a g g r e g a t e  i m p a c t  o f  
t a x  c h a n g e s .
3 . 2  L i f e t i m e  C h a n g e s
O v e r  t h e  l i f e  o f  PR T ,  f r o m  1 9 7 5  t o  n o w ,  t h e  c h a n g e  i n  o i l  p r i c e s  a l o n e  w o u l d  
h a v e  i m p r o v e d  n o m i n a l  c a s h  f l o w s  b y  a s t e a d i l y  i n c r e a s i n g  a m o u n t  t o  t h e  e n d
-  2 2 * .
o r  t h e  c e n t u r y  ( t h e  c l o t t e d  l i n e  m  F i g u r e  5 ( a ) ) .  T h i s  a s s u m e s  t h a t  o i l  
p r i c e  e x p e c t a t i o n s  m ove d  t r o m  c a s e  A t o  c a s e  E i n  T a b l e  2 .  T h e  c o m b i n e d  
i m p a c t  o f  o i l  p r i c e s  a n d  t a x  c h a n g e s  ( s e e  T a b l e  l )  b e t w e e n  1 9 / 5  an d  now 
w o u l d  h a v e  i m p r o v e d  a n n u a l  n o m i n a l  c a s h  f l o w s  by  l e s s .  T h e  d i s t a n c e  b e t w e e n  
t h e  d o t t e d  and  t h e  s o l i d  l i n e  m  F i g u r e  5 ( a )  s u g g e s t s  t h e  i m p a c t  o i  t h e  
t a x  c h a n g e s  i s  n o t i c e a b l e  b u t  n o t  t o o  b u r d e n s o m e  r e l a t i v e  t o  t h e  i m p r o v e m e n t  
c a u s e d  b y  m o r e  f a v o u r a b l e  o i l  p r i c e s .  T h i s  i s  t h e  v i e w  a p p a r e n t l y  h e l d  
by  t h e  g o v e r n m e n t .
F i g u r e  5 ( b )  r e p r e s e n t s  t h e  v i e w  a p p a r e n t l y  h e l d  by  t h e  i n d u s t r y .  N o t  o n l y  
i s  t h e  i n d u s t r y  c o n c e r n e d  w i t h  o i l  p r i c e  c h a n g e s  b u t  i t  i s  a l s o  c o n c e r n e d  
w i t h  t h e  c h a n g i n g  e c o n o m i c  c o n d i t i o n s  d e s c r i b e d  m  s e c t i o n  i . 2 .  O f  c o u r s e ,  
t h e  a b s o l u t e  v a l u e  o f  t h e  c h a n g e  t o  i n d u s t r y  a n n u a l  c a s h  f l o w s  i s  much 
s m a l l e r  -  r e f l e c t i n g  t h e  i n d u s t r y ’ s m e a s u r e m e n t  i n  r e a l  t e r m s .  I n  t h e  
a b s e n c e  o f  t a x  c h a n g e s ,  t h e  i n d u s t r y  m i g h t  h a v e  e x p e c t e d  a d d i t i o n a l  a n n u a l  
r e a i  c a s h  f l o w s  o f  b e t w e e n  £1 and  2 b i l l i o n  i n  L9H0 s t e r l i n g  ( t h e  d o t t e d  
l i n e  m  F i g u r e  5 ( b ) ) .  M o r e  i m p o r t a n t l y ,  t h e  i m p a c t  o f  t h e  t a x  c h a n g e s  
r e l a t i v e  t o  t h e  i m p r o v e d  c a s h  n o w s  i s  s u b s t a n t i a l .  I n  t h e  e a r l y  i 9 8 0 s  
t h e  t a x  c h a n g e s  a c c o u n t  t o r  a b o u t  t w o - t h i r d s  o f  t h e  d i f f e r e n c e  i n  p r o f i t s ,  
w h n e  m  t h e  l a t e  1 9 8 0 s  an d  t h e  1 9 9 0 s  t h e  t a x  c h a n g e s  a c c o u n t  f o r  a b o u t  
o n e - n a i t  o f  t h e  d i f f e r e n c e  i n  p r o f i t s ,
3 . 3  E v o l u t i o n  o f  T a x  S y s t e m
F i g u r e s  6 ,  I ,  8 a n d  9 b r e a k  do wn  t h e  c h a n g e s  m  F i g u r e  5 m  t o  t h e  c h a n g e s
b e t w e e n  e a c h  o f  t h e  f i v e  c a s e s  c o n s i u e r e d  i n  t h i s  c h a p t e r .  M o d e l l i n g  t h e
g o v e r n m e n t ' s  v i e w  o f  i n d u s t r y  c h a n g e s  as  we d o  a b o v e ,  t h e  i m p a c t  o f  t h e  t a x  
c h a n g e s  i n  c a s e  B a n d  m  c a s e  C se e ms  t o  m o d e r a t e  n e g l i g i b l y  t h e  i n c r e a s e  
i n  i n d u s t r y  c a s h  n o w s  b e t w e e n  c a s e  A an d  c a s e  B ( F i g u r e  6 ( a )  ) a n d  b e t w e e n  
c a s e  B an d  c a s e  C ( F i g u r e  / ( a ) ) .  T h e  r e a l  c a s h  f l o w s  r e p r e s e n t i n g  t h e
i n d u s t r y ' s  v i e w  s u g g e s t  t h a t  t h e  t a x  c h a n g e s  a r e  a i i t t i e  m o r e  s e r i o u s .
M o v i n g  b e t w e e n  c a s e  A a n d  c a s e  B s u g g e s t s  t h e  i n d u s t r y  m i g h t  h a v e  e x p e c t e d  
some d e c l i n e  m  r e a l  c a s h  n o w s  b e f o r e  t h e  i n c r e a s e s  m  t h e  m i d  i 9 8 0 s  a n d  
l a t e r  ( t h e  d o t t e d  l i n e  i n  F i g u r e  6 ( b ) ) .  T n e  t a x  c h a n g e s  b e t w e e n  t h e  c a s e s  
r e d u c e  t h e  c a s h  n o w s  m o s t  s i g n i f i c a n t l y  m  t h e  p e r i o d  b e f o r e  t h e  m i d  1 9 8 0 s  
a n d  e x a g g e r a t e  t h e  d e c l i n e  m  i n d u s t r y  c a s h  f l o w s  ( t h e  s o l i d  l i n e  m  
F i g u r e  6 ( b ) ) .  F i g u r e  7 ( b )  r e i t e r a t e s  t h a t  t h e  t a x  c h a n g e s  b e t w e e n  c a s e s  B 
an d  C a f f e c t  e a r l y  c a s h  f l o w s  r a t h e r  m o r e  t h a n  l a t e r  c a s h  f l o w s .
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T h e  m o s t  d r a m a t i c  t a x  c h a n g e s  o c c u r  b e t w e e n  c a s e s  C an d  D ( F i g u r e  8 ) .  T h e  
g o v e r n m e n t ' s  v i e w  s u g g e s t s  t h a t  u p  t o  L990 v i r t u a l l y  a n  01 t h e  i m p r o v e m e n t  
i n  c a s h  H o w  d u e  t o  o i l  p r i c e  i n c r e a s e s  w o u l d  1 l o w  t o  t h e  T r e a s u r y  o n c e  t h e  
t a x  c h a n g e s  a r e  i n c o r p o r a t e d .  T h e  i n d u s t r y  v i e w  m  F i g u r e  8 ( b )  i s  e v e n  
m o r e  d r a m a t i c .  A n e t  i m p r o v e m e n t  m  c a s h  n o w s ,  m  t h e  a b s e n c e  o f  t a x  
c h a n g e s ,  w o u i u  be i i k e i y  u p  t o  1990. T h e  t a x  c h a n g e s  h a v e  t h e  e f i e c t  o f  
n e g a t i n g  t h e  b u l k  o i  t h e  i m p r o v e m e n t  u p  t o  1990 a n d  t h e  e f f e c t  o t  r e a u c m g  
r e a l  c a s h  n o w s  d u r i n g  t h e  i s y O s  w h e n  n o  n e t  i m p r o v e m e n t  w o u l d  h a v e  be en  
n i c e t y  m  t h e  a b s e n c e  o i  t a x  c h a n g e s .
C o m p l e t i n g  t h e  a n a l y s i s ,  F i g u r e  9 s u g g e s t s  t h e  g o v e r n m e n t  n a v e  u n d e r e s t i m a t e d  
t h e  i m p r o v e m e n t  t o  t h e  i n d u s t r y ' s  p o s i t i o n  c a u s e d  by  t h e  t a x  c h a n g e s  g r o u p e d  
t o g e t h e r  m  c a s e  E .  When i n t e r p r e t i n g  b o t h  F i g u r e s  8 an d  9 ,  i t  i s  w o r t h  
n o t i n g  t h a t  t h e  g o v e r n m e n t  may  n o t  h a v e  b e e n  c o n t e n t  w i t h  t h e  i n t r o d u c t i o n  
o i  SPD ( i n  c a s e  D )  ( 3 5 ) .  P e r h a p s  t h e  g o v e r n m e n t  f e l t  i t  o v e r r e a c t e d  t o  t h e  
o i l  p r i c e  c h a n g e s  i n  c a s e  D an d  t h e r e f o r e  a d o p t e d  a g e n e r o u s  s t a n c e  m  c a s e  E .
3 . 4  E r o s i o n  o f  P r o f i t s  by  I n f l a t i o n  E x a g g e r a t e d  b y  T a x  C h a n g e s
We h a v e  a l r e a d y  n o t e d  t h a t  an  i n d u s t r y  w a r y  o f  e r o s i o n  o f  i t s  p r o f i t s  by  
t a x  c h a n g e s  w i l l  l o s e  i n t e r e s t  i n  new p r o j e c t s .  I t  no w  a p p e a r s  t h a t  t h e  
g o v e r n m e n t  i s  n o t  i n c r e a s i n g  t a x e s  m  r e s p o n s e  t o  r e a l  p r o f i t  g a i n s  b u t  
m  r e s p o n s e  t o  a n y t h i n g  a p p a r e n t l y  f a v o u r a b l e  t o  t h e  i n d u s t r y  ( f o r  e x a m p l e  
o i l  p r i c e  i n c r e a s e s )  w i t h o u t  r e f e r e n c e  t o  e v e n t s  t h a t  u n d e r m i n e  c o m p a n y  
p r o f i t s  ( l o r  e x a m p l e  f a s t e r  c o s t  i n f l a t i o n ) .  T h e  r e s u l t  i s  t h a t  UK o i l  
p r o d u c e r s  a r e  l e f t  w i t h  r e d u c e d  f u n d s  a t  a t i m e  wh en  o i l  p r i c e s  a r e  r i s i n g  
a n d ,  m  t h e  a b s e n c e  o f  t a x  c h a n g e s ,  t h e  m a r k e t  r e s p o n s e  w o u l d  be  an  e x p a n s i o n  
m  t h i s  e x t r a c t i o n  i n d u s t r y .  E i t h e r  t h e  g o v e r n m e n t  m i s u n d e r s t a n d s  t h e  
d e t e r m i n a n t s  o i  o n  i n d u s t r y  i n v e s t m e n t  o r  i t  i s  c o n c e r n e d  o n l y  w i t h  s h o r t - t e r m  
t a x  r e v e n u e s .  I n  e i t h e r  c a s e  i t s  t a x  p o l i c y  see m s  l i k e l y  t o  l e s s e n  N o r t h  
Sea p r o d u c t i o n  and t h e r e b y  t o  h a r m  t h e  UK e c o n o m y .
4 .  A d d i t i o n a l  T a x  B u r d e n  F i e l d - D y - F x e i d
4 . 1  I n e f f e c t i v e  PRT A l l o w a n c e s
T h i r d  t h e  g o v e r n m e n t  may  n o t  r e a l i s e  t h e  b u r d e n s  i t  i m p o s e s  o n  t h e  i n d u s t r y  
t h r o u g h  t h e  c o m b i n a t i o n  o f  R o y a l t i e s ,  PRT an d  C o r p o r a t i o n  T a x .  A p p a r e n t l y  
t h e  g o v e r n m e n t ,  t e m p t e d  b y  t h e  e n h a n c e d  r e t u r n s  f o r e c a s t  f o r  t h e  m o r e  
r e w a r d i n g  o i l - f i e l d s ,  f e e l s  j u s t i f i e d  i n  a l t e r i n g  t h e  t a x  p a r a m e t e r s  b e c a u s e  
t h e  t a x  a l l o w a n c e s  a r e  b e l i e v e d  t o  o f f e r  s u f f i c i e n t  p r o t e c t i o n  f o r  t h e  l e s s  
r e w a r d i n g  d i s c o v e r i e s .  H o w e v e r ,  *» - h a v e  s h o w n  m  t h e  p r e v i o u s  c h a p t e r  t h a t
t h e  a l l o w a n c e s  d o  n o t  p r o t e c t  t h e  r e t u r n s  o n  t h e  f i e L d s  m o s t  n e e d i n g  
p r o t e c t i o n ,  an d  t h a t  t h e  N o r t h  Sea  t a x  s t r u c t u r e  b u r d e n s  t h e  l e s s  
p r o f i t a b l e  f i n d s  w h i l e  g i v i n g  r e l a t i v e l y  f a v o u r a b l e  t a x  t r e a t m e n t  t o  
t h e  r i c h e r  o i l f i e l d s .
4 . 1 . 1  I m p r o v i n g  B u r d e n  o f  T a x a t i o n  o v e r  T im e
C h a p t e r  4 d e m o n s t r a t e d  t h a t  t h e  c u r r e n t  t a x  s y s t e m  i s  i n a d e q u a t e .  As  an 
e x e r c i s e  we c o u l d  r e p e a t  t h e  a n a l y s i s  o f  C h a p t e r  4 ,  b u t  u n d e r  t h e  c i r c u m s t a n c e s  
p r e v a i l i n g  m  1 9 / 5 ,  t o  e s t a b l i s h  w h e t h e r  t h e  s y s t e m  o t  t a x a t i o n  i n  1 9 / 5  
wa s  w o r s e  o r  b e t t e r  t h a n  t h e  c u r r e n t  t a x  s y s t e m .  M o r e  b r i e f l y  we m i g h t  
l i m i t  t h i s  e x e r c i s e  t o  an  e x a m i n a t i o n  o f  t h e  p r o g r e s s i v i t y  o f  p r o f i t s  
t a x a t i o n  -  i n  p a r t i c u l a r ,  t h e  i m p a c t  o f  t a x a t i o n  o n  e a c h  f i e l d  r e l a t i v e  
t o  t h e  i m p a c t  o n  o t h e r  f i e l d s .  When a s s e s s i n g  t h i s  i m p a c t  we c a l c u l a t e  
a m o r e  o b j e c t i v e  m e a s u r e  o f  t h e  t a x  b u r d e n  t h a n  we u s e d  i n  C h a p t e r  4 .
F o r  e x a m p l e ,  t h e  f i r s t  t w o  c o l u m n s  m  T a b l e  7 r e p r e s e n t  t h e  p r e - t a x  
an d  t h e  p o s t - t a x  u n i t  p r o f i t s  as  t h e y  m i g h t ,  h a v e  b e e n  c a l c u l a t e d  i n  1 9 / 5  -  
w i t h  c a s e  A o i l  p r i c e s ,  i n f l a t i o n  a n d  e x c h a n g e  r a t e s  an d  L o w e r  r e a l  f i e l d  
c o s t s .  T h e  t h i r d  c o l u m n  s h o w s  t h e  i m p a c t  o f  t h e  t a x  s y s t e m  ( t h e  d i f f e r e n c e  
b e t w e e n  t h e  f i r s t  t w o  c o l u m n s )  as  a p e r c e n t  o f  p r e - t a x  p r o f i t s ,  w i t h  t h e  
c o l u m n  r a n k e d  m  o r d e r  o f  p r e - t a x  p r o f i t s .  One m i g h t  h o p e  f o r  t h e  m o r e  
p r o f i t a b l e  f i e l d s  t o  b e a r  a r e l a t i v e l y  g r e a t e r  t a x  b u r d e n  t h a n  t h e  l e s s  
a t t r a c t i v e  p r o j e c t s .  C o m p a r i n g  t h i s  c o l u m n  w i t h  t h e  c o l u m n  f u r t h e s t  t o  
t h e  r i g h t  m  T a b l e  8 -  d e r i v e d  i n  an  i d e n t i c a l  f a s h i o n  b u t  f o r  t h e  
c i r c u m s t a n c e s  p r e v a i l i n g  i n  1 9 8 2  r a t h e r  t h a n  i n  1 9 7 5 -  s u g g e s t s  some 
i m p r o v e m e n t  i n  t a x  p r o g r e s s i v i t y . T h e  i m p r o v e m e n t  i s  r e f l e c t e d  b y  t h i s  
c o m p a r i s o n  b e c a u s e  m o s t  o f  t h e  p e r c e n t a g e s  t o w a r d s  t h e  t o p  o f  t h e  c o l u m n  
h a v e  r i s e n  w h i l e  m o s t  o f  t h o s e  a t  t h e  b o t t o m  o f  t h e  c o l u m n  h a v e  f a l l e n .
D e s p i t e  t h i s  i m p r o v e m e n t ,  f u r t h e r  i m p r o v e m e n t s  ( a s  we c o n c l u d e d  m  c h a p t e r  4 )  
a r e  r e q u i r e d .
4 . 1 . 2  T a x  C h a n g e s  A g g r a v a t i n g  t h e  B u r d e n  o f  T a x a t i o n  S i n c e  1975
I t  i s  i n s t r u c t i v e  t o  s e e k  t o  e s t a b l i s h  w h e t h e r  t h e  i n a d e q u a c i e s  m  t h e  
p r e s e n t  t a x  s y s t e m  w e r e  i n h e r e n t  m  t h e  s y s t e m  o f  19 75  o r  i f  t h e  t a x  
c h a n g e s  h a v e  c r e a t e d  a m i s p l a c e d  t a x  b u r d e n  t h a t  w o u l d  n o t  o t h e r w i s e  
p r e v a i l  u n d e r  p r e s e n t  c i r c u m s t a n c e s .  T h i s  e x e r c i s e  w i l l  s u g g e s t  w h e t h e r  
t h e  i m p r o v e m e n t  i n  t h e  s y s t e m  d e s c r i b e d  m  t h e  p r e v i o u s  p a r a g r a p h  i s  d u e  
t o  t h e  t a x  c h a n g e s  o r  i s  d e s p i t e  t h e  t a x  c h a n g e s .  I f  i t  i s  d u e  t o  t h e  
t a x  c h a n g e s  t h e n  we may  a p p l a u d  t h i s  c o n s e q u e n c e  ( a l b e i t  an  u n i n t e n d e d  
c o n s e q u e n c e )  o l  t h e  t a x  c h a n g e s ;  o t h e r w i s e  we m u s t  c o n d e m n  t h i s  f e a t u r e  o f  
t h e  t a x  c h a n g e s .  M o r e o v e r ,  i f  we c a n  e s t a b l i s h  t h a t  t a x  c h a n g e s  a r e  l i k e l y
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Table 7: The Burden of Taxation on the Established Commercial Fields m  1975
F i e l d s  a r e  r a n k e d  b y  t h e i r  p r e - t a x  u n i t  p r o f i t s  ( c o l u m n  ( l ) )
P t pe r  
Fo r t a e  s 
Au k
D u n l i n  
C 1 a y m o r e  
T h i s t l e  
B e r y l
M u r c h i s o n  UK
P r e - T a x  N e t  P r e s e n t  
V a L u e  p e r  t o n n e
( 1 9 8 0  £ )
(1)
3 0 . 2
2 5 . 4
2 3 . 2
1 6 . 7  
1 5 .  I
1 1 . 5
11.5 
I  L . 1
P o s t - T a x  N e t  
P r e s e n t  V a l u e  
p e r  t o n n e
( 1 9 8 0  £ )
(2)
8 . 9
6 . 5
5 . 6
5 . 5
4 . 7  
L . 7
3 . 7
2 . 9
R e l a t i v e  B u r d e n  
o f  T a x a t i o n
( ( 1 )  -  ( 2 ) )  as  a 
p e r c e n t  o f  ( l )
71
74
76
67 
69 
85
68 
74
N i n i a n  
A r g y l L  
F u l m a r  
M o n t r o s e  
H u t t o n  NW 
B r e n  t
S t a t f j o r d  UK
T a r t a n
B e a t r i c e
i i  .0 
1 0 . 5  
10.2
7 . 3  
6.0
5 . 3  
5 . 2  
3 . 7  
3 . 6
2 . 7
2 . 4  
3 . 0
-1.2
1 . 5  
0.1 
0 . 9
- 0 . 4  
-1 . I
75  
77 
71 
1 16 
75 
98 
83 
L 1 L 
131
B r a e  
Hu t  t o n  
M a u r e e n  
M a g n u s
C o r m o r a n t  N t h  
B u c h a n  
H e a t h e r  
Co rmorant
3 . 3  
2.8 
1 . 5
1 . 3  
1.1 
0.8
- 5 . 6
- 9 . 6
0 
-0.2 
-2.2 
-1.2 
-1.8 
- 4  . 0  
- 9 . 5  
- 1 2 . 5
100
107
24 7
192
2 6 3
6 0 0
n o t  a p p r o p r i a t e  
n o t  a p p r o p r i a t e
* using a 10% p.a. discount rate
Table 8: The Burden of Taxation on the Established Commercial FieLds m  1982
F i e l d s  a r e  r a n k e d  b y  t h e i r  p r e - t a x  u n i t  p r o f i t s  ( t h e  f i r s t  c o l u m n )
N e t  P r e s e n t  V a l u e s *  pe t '  t o n n e  ( 1 9 8 0  £ )
P r e - t a x  
m  1982
R e l a t i v e  B u r d e n  o f  
T a x a t i o n  (%>)
I m p a c t  o f  I m p a c t  o f  I m p a c t  o f  ■ 1975  T a x  1982
l 9 / 5  T a x  L 9 8 2  j S y s t e m  T a x
T a x a t i o n  C h a n g e s  T a x a t i o n  j S y s t e m
P i p e r
F o r t i e s
Auk
D u n l i n  
C i  ay r ao re  
T h i s t  l e
66 .6 
6 2 . 6
4 9 . 0  
4 8 . 5
4 3 . 1 
4 i  . 2
M u r c h i s o n  UK 4 1 . 1  
N i n i a n  3 9 . 7
- 4 5 . 4  
- 4 4  . 3  
- 3 1 . 6  
- 3 2 . 1  
- 3 0 . 0  
- 3 L  . 9  
- 2 8 . 5  
- 3 0 . 5
-8.7 
-8.2 
0.2 
-8.6 
- 6 . 9  
- 6 . 9  
-8 . 1 
-6.1
-54 . 1 
- 5 2 . 5  
-31 .8 
- 4 0 . 7  
- 3 6 . 9  
- 3 8 . 8  
* 3 6 . 6  
- 3 6 . 6
68 
71 
64 
66 
7 0  
7 7 
69 
7 7
81
84
65
84
86
94
89
92
D e r y 1 3 7 . i
F u l m a r  3 6 . 7
A r g y l l  3 3 . 3
M o n t r o s e  3 0 .  1
H u t t o n  NW 2 8 . 0
B r e n t  2 6 . 9
S t a t f j o r d  UK 2 5 . 6  
B e a t r i c e  2 5 . 4
T a r t a n  2 4 . 3
- 2 5 . 0  
- 2 5 . 3  
- 1 9 . 9  
- 2 2  .9  
-19. L 
- 2 2  .9  
- 1 8 . 3  
- 1 9 . 0  
- 1 7  . 5
-7 . 1 
-6 . 6 
- 0 . 4  
-2.7 
-5  . 1 
- 3 . 9  
- 4 . 5  
- 4 . 9  
- 4 . 5
- 3 2 . 1  
- 3 1 . 9  
-20.3 
- 2 5 . 6  
- 2 4  .2  
- 2 6 . 8  
-22.8 
- 2 3 . 9  
-22 .0
67 
69 
60  
7 6
68 
85
71 
7 5
72
87
87
61
85
86 
100
89
94
91
B r a e  2 2 . 3
B u c h a n  2 2 . 2
H u t t o n  2 1 . 3
M a u r e e n  i 9 . 6
C o r m o r a n t  N t h  1 8 . 0  
M a g n u s  i 6 . 9
H e a t h e r  / . 9
C o r m o r a n t  2 . 2
-16.6 
-20.2 
- 1 5 . 6  
- 1 7  . I 
- 1 6 . 4  
- 1 4  . 6  
-17.8 
-16.8
- 3 . 8  
-4.4 
- 4 . 2  
- 3 . 6  
- 3 . 0  
- 3 . 4  
-1.6 
- 0 . 3
- 2 0 . 4  
- 2 4 . 6  
- 1 9 . 6  
- 2 0 . 7  
- 1 9 . 8  
-18.0 
- 1 9 . 4  
- 17  . i
74 
91 
73 
87 
91 
86 
2 2 5  
7 64
91 
111
92
107
108 
107 
2 4 6  
777
* using a 10%) p.a. discount rate
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t o  a g g r a v a t e  t h e  t a x  s y s t e m ’ s p r o b l e m s  o n  a f i e i d - b y - f l e L d  L e v e l  t h e n  we 
c o u l d  c o n d e m n  l u t u r o  t a x  c h a n g e s .
I t  m i g h t  be a r g u e d  t h a t  t h e  i m p r o v e m e n t  d e s c r i b e d  i n  s e c t i o n  4 . 1 . 1  c o u l d  
h a v e  b e e n  a n t i c i p a t e d  o n  a_ p r i o r i  g r o u n d s .  A c o m p a r i s o n  o t  t h e  i n t e r - f i e l d  
t a x  b u r d e n s  i n  e a c h  s y s t e m  m i g h t  l a v o u r  t h e  c u r r e n t  t a x  s y s t e m  s i n c e  
r e l a t i v e l y  g r e a t e r  a m o u n t s  w i l l  be c o l l e c t e d  m  c o s t - r e i a t e a  ( a n d  h e n c e ,  
p r o i i t - r e i a t e d )  t a x e s  s u c h  a s  PRT o r  C o r p o r a t i o n  T a x ,  a n d  r e l a t i v e l y  
s m a l l e r  sums w i l l  be p a i d  m  r o y a l t i e s  w h i c h  a r e  l e s s  r e l a t e d  t o  c o s t s  
( an d  h e n c e ,  p r o f i t s )  -  f i r s t  b e c a u s e  o i l  p r i c e s  h a v e  r i s e n  t o  s u c h  an 
e x t e n t  t h a t  x i e i a  r e v e n u e s  w i l l  h a v e  i n c r e a s e d  r e l a t i v e  t o  l i e  i d  c o s t s  
( e v e n  t h o u g h  c o s t s  h a v e  r i s e n ) ,  a n d  s e c o n u  b e c a u s e  t h e  r a t e  01 PRT n e t  01 
a l l o w a n c e s  h a s  r i s e n  w h u e  t h e  r a t e  o t  r o y a l t y  i s  u n c h a n g e d .  T a b l e  8 
a b s t r a c t s  t r o m  t h e  i m p a c t  o f  o n  p r i c e  c h a n g e s  by  s n o w i n g  t h e  i m p a c L  o i  
L a x a t i o n  t h a t  w o u l d  be e x p e c t e d  now n  t h e  t a x  s y s t e m  h a a  n o t  c h a n g e d ,  
d e s p i t e  c h a n g e d  e c o n o m i c  c i r c u m s t a n c e s  ( t h e  s e c o n d  c o l u m n ) .
T h e  f i l t h  c o l u m n  i n  t h e  t a b l e  s u g g e s t s  t h e  a r e a s  w h e r e  a d d i t i o n a l  
t a x a t i o n ,  an d  t h e  a r e a s  w h e r e  m o r e  l e n i e n t  t a x a t i o n ,  m i g h t  be d e s i r a b l e .
T h i s  c o l u m n  i s  t h e  i m p a c t  o f  t a x a t i o n  o n  d i s c o u n t e d  p r o f i t s  e x p r e s s e d  as  a 
p e r c e n t  o f  p r e - t a x  p r o f i t s .  L o w e r  a b s o l u t e  t a x a t i o n  i s  w a r r a n t e d  t o r  
B u c h a n ,  H e a t h e r  an d  t h e  t w o  C o r m o r a n t  f i e l d s ,  a n a  p e r h a p s  M a u r e e n  a n d  
M a g n u s ,  w h i l e  P i p e r ,  F o r t i e s ,  A u k ,  D u n l i n ,  C l a y m o r e ,  M u r c h i s o n  UK,  B e r y l ,  
F u i m a r ,  A r g y l l  and  H u t t o n  NW s h o u l d  be t h e  f i e l d s  t o  b e a r  t h e  b r u n t  o t  
a n y  a d d i t i o n a l  t a x a t i o n .  T h e  i m p a c t  o f  t h e  t a x  c h a n g e s  ( c o l u m n  3 )  i s  
as  s e v e r e  o n  t h e  f i e l d s  w h e r e  a r e d u c t i o n  i n  t n e  i m p a c t  o f  t a x a t i o n  may  
h a v e  b e e n  h o p e d  f o r  a s  i t  i s  o n  some o t  t h e  f i e l d s  w h e r e  i n c r e a s e s  i n  t h e  
t a x  b u r d e n  c o u l d  h a v e  b e e n  maae w i t h o u t  i m p a i r i n g  u n i t  p r o f i t s  t o o  
s i g n i f i c a n t l y .  A l l  o f  t h e  l e a s t  p r o f i t a b l e  f i e L d s  f a c e  a g r e a t e r  t a x  
b u r d e n  -  t y p i c a l l y  an i n c r e a s e  o f  b e t w e e n  15 an d  20  p e r c e n t a g e  p o i n t s  
b e t w e e n  c o l u m n s  5 a n d  6 i n  T a b l e  8 -  w h e r e a s  h a l f  o f  t h e  m o s t  p r o f i t a b l e  
c a t e g o r y  o f  f i e l d s  f a c e  an i n c r e a s e  o f  l e s s  t h a n  15 p e r c e n t a g e  p o i n t s .
An _a p r i o n  a n a l y s i s  o f  t h e  r e l a t i v e  t a x  b u r d e n s  w o u l d  be m i s l e a d i n g .  I n d e e d ,  
s i n c e  s e c t i o n  7 . 3  m  c h a p t e r  4 s u g g e s t e d  t h a t  PRT wa s  n o  l e s s  r e g r e s s i v e  
t h a n  r o y a l t i e s ,  t h e  a p r i o r i  r e a s o n i n g  c a n  e a s i l y  be  q u e s t i o n e d . -  T h e  t a x  
c h a n g e s  s i n c e  1 9 / 5  t e n d  t o  w o r s e n  t h e  i n t e r - f i e i d  b u r d e n  o f  t a x a t i o n  s u c h  
t h a t  a n y  i m p r o v e m e n t  f o u n d  m  s e c t i o n  4 . 1 . 1  o c c u r s  d e s p i  t e  t h e  t a x  c h a n g e s .
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T a b l e  9 ; T h e  B u r d e n  o i  T a x a t i o n  and  T a x  C h a n g e s  i n  C a s e  B ( 1 9 / 8 )  f o r  t h e  
E s t a b l i s h e d  C o m m e r c i a l  F i e l d s
F i e l d s  a r e  r a n k e d  by  t h e i r  p r e - t a x  u n i t  p r o f i t s  ( f i r s t  c o l u m n )
N e t  P r e s e n t  
( L 9 8 0  £ )
P r e - T a x  
P r o f l t s
V a l u e s *  p e r  t o n n e N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  
( 1 9 8 0  £ )
P i p e r
F o r t i e s
Auk
F u l m a r  
D u n l i n  
B e r y l  
C l a  ymo r e  
M u r c h i s o n  UK
T h i s t l e
N i n i a n
S t a t f j o r d  UK
A r g y l l
H u t t o n  NW
B r e n t
H u t t o n
B r a e
T a r t a n
(1)
3 7 . 0
3 5 . 7
2 9 . 3
17.4 
17 . 4
1 5 . 5  
15 . 5
1 4 . 3
11.2 
10.0
9 . 8
9 . 6
9 . 3
6.0
5 . 0
4 . 9
3 . 3
P o s t - T a x  
P r o f l t s  
b e f o r e  
T a x
C h a n g e s
(2)
1 0 . 7
9 . 8
7 . 9
4 . 9
4 . 4
4 . 4
2.6
2 . 5
- 1 . 4  
- 0 . 4  
0 . 9  
1 . l  
1 . 9  
- 2 . 4  
- 0 . 9  
- 1  . 1 
- 3 . 3
R e l a t i v e
B u r d e n
of
T a x a t i o n
r o
( ( D - ( 2 ) )  as  
a p e r c e n t  o f
(1)
( 3 )
7 1%
7 3%
7 3%
72%
7 5%
71%
83%
82%
113%
104%
91%
89%
7 9% 
140%
118%
122%
202%
I m p a c t  
o f  T a x  
C h a n g e s
( 4 )
2.0
1.8
0.0
1 . 3
0 . 4
0 . 3
0 . 3
0.8
0 . 5
0.1
0.6
0.1
0 . 4
0.2
0.2
0.1
0.2
P o s t - T a x  
P r o f i  t s  
w i t h  T a x  
C h a n g e s
( 5 )
8 . 7  
8.0
7 . 9
3 . 6  
4 . 0  
4 .1
2 . 3  
1 .7
- 1 . 9  
-0.6 
0 . 3  
1 .0
1 . 5  
-2.6 
-1 . 1 
-1 .2 
- 3 . 5
R e i a t i v e
B u r d e n
of
T a x a t i o n
(%)
( ( l ) - ( 5 ) >  as  
p e r c e n t  o f
( 1 )
(6)
76%
77%
7 3% 
80% 
77%
7 3% 
85% 
88%
117%
106%
97%
89%
8 4 1
143%
122%
123%
208%
M a g n u s  2 . 9  - 2 . 6
M o n t r o s e  2 . 1  - 7 . 8
M a u r e e n  0 . 7  - 5 . 8
C o r m o r a n t  N t h  0 . 6  - 5 . 0
B e a t r i c e  - 0 . 1  - 6 . 5
B u c h a n  - 1 2 . 1  - 1 6 . 1
H e a t h e r  - 2 5 . 6  - 2 8 . 7
C o r m o r a n t  - 3 3 . 3  - 3 5 , 5
189%
474%
960%
883%
n . a .
n . a .
n . a .
n . a .
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1
-2.6 
- /  . 9  
- 5 . 9  
- 5 . 1  
-6.6 
- 1 6 . 2  
- 2 8 . 7  
- 3 5 . 6
192%
479%
975%
900%
n . a .
n . a .
n . a .
n . a .
* using a 10% p.a. discount rate
4.1.3 Tax Changes and the Burden of Taxation Chronologically
I n  o r d e r  t o  i s o l a t e  t h e  i m p a c t  o f  e a c h  g r o u p  o f  t a x  c h a n g e s  ( a s  g r o u p e d  
i n  T a b l e  i )  we h a v e  r e p e a t e d  t h i s  a n a l y s i s  c h r o n o l o g i c a l l y .  i n  e a c h  
p e r i o d  we c o n s i d e r  t w o  f e a t u r e s  -  f i r s t  t h e  c h a n g e  t o  t h e  i n t e r - f i e i d  
b u r d e n  o f  t a x a t i o n  o c c u r r i n g  u p  t o  t h a t  p e r i o d ,  an d  s e c o n d  t h e  c h a n g e  t o  
t h e  m t e r - f i e i d  b u r d e n  01 t a x a t i o n  s p e c i f i c a l l y  c a u s e d  b y  t h e  t a x  c h a n g e s  
i n  t h a t  p e r i o d .  T a b l e  9 p r e s e n t s  t h e  r e s u l t s  u p  t o  1 9 / 8  ( c a s e  B ) . T h e  
f i r s t  f e a t u r e  i s  a s s e s s e d  b y  c o m p a r i n g  t h e  r i g h t  h a n d  m o s t  c o l u m n  o f  
T a b l e  9 w i t h  t h e  r i g h t h a n d  m o s t  c o l u m n  i n  T a b l e  7 .  T h e  i m p a c t  o f  t a x a t i o n  
a p p e a r s  t o  h a v e  i n c r e a s e d  m a r k e d l y ,  b u t  s i n c e  t h e  i n c r e a s e  i s  l e a s t  
s i g n i f i c a n t  f o r  t h e  m o s t  a t t r a c t i v e  f i e l d s  t h e  r e l a t i v e  b u r d e n  became m o r e  
r e g r e s s i v e .  T h e  t h i r d  c o l u m n  m  T a b l e  9 c a l c u l a t e s  t h e  i m p a c t  o f  t a x a t i o n  
i n  t h e  a b s e n c e  o f  c a s e  B t a x  c h a n g e s .  T h e  s i m i l a r i t y  b e t w e e n  t h i s  c o l u m n  
an d  t h e  s i x t h  c o l u m n  s u g g e s t s  t h a t  c h a n g e s  m  t h e  e c o n o m i c  c o n d i t i o n s  a r e  
r e s p o n s i b l e  f o r  t h e  b u l k  o f  t h e  c h a n g e  m  r e l a t i v e  t a x  b u r d e n s  ( p r e s u m a b l y  
t h e  i n c r e a s e  i n  r e a l  c o s t s  i s  t h e  m o s t  s i g n i f i c a n t  c h a n g e  i n  t h e  e c o n o m i c  
c o n d i t i o n  i n  t h i s  p e r i o d ) .  T h e  t a x  c h a n g e s ,  h o w e v e r ,  do  a p p e a r  t o  h a v e  
a g g r a v a t e d  t h e  i n t e r - f i e i d  b u r d e n s ,  a l b e i t  m i n o r  m  c o m p a r i s o n  t o  t h e  
i m p a c t  o f  c h a n g e d  e c o n o m i c  e x p e c t a t i o n s .
T a b l e  LO r e p e a t s  t h i s  a n a l y s i s  f o r  t h e  c h a n g e s  b e t w e e n  c a s e s  B an d  C .  
C o m p a r i n g  t h e  r i g h t h a n d  m o s t  c o l u m n  o f  t h i s  t a b l e  w i t h  t h e  r i g h t h a n d  
m o s t  c o l u m n  m  T a b l e  9 s u g g e s t s  t h a t ,  o v e r a l L ,  t h e  i n t e r - f i e i d  b u r d e n  
o f  t a x a t i o n  h a s  i m p r o v e d  s o m e w h a t .  O u r  m e a s u r e  o f  t h e  i m p a c t  o f  t a x a t i o n  
h a s  d e c r e a s e d  o n  a i l  e x c e p t  f o u r  f i e l d s ,  a n d  t h e s e  f o u r  f i e l d s  a r e  a i l  i n  
t h e  m o s t  p r o f i t a b l e  c a t e g o r y  o f  p r o j e c t s  ( P i p e r ,  F o r t i e s ,  F u l m a r  a n d  B e r y l ) .  
C o m p a r i s o n  o f  t h e  t h i r d  c o l u m n  m  T a b i e  9 w i t h  t h e  s i x t h  c o l u m n  m  T a b l e  9 
s u g g e s t s  t h e  h i g h e r  o i l  p r i c e s  e x p e c t e d  m  c a s e  B a r e  r e s p o n s i b l e  f o r  t h i s  
i m p r o v e m e n t  w h i l e  t h e  t a x  c h a n g e s  a r e  i n s i g n i f i c a n t .
A n a l y s i s  o f  T a b l e s  i i  a n a  12 e m p h a s i s e  t h i s  c o n c l u s i o n  -  t h e  e f f e c t  o f  
t h e  t a x  c h a n g e s  o n  t h e  i n t e r - f i e l d  b u r d e n  o f  t a x a t i o n  i s  d w a r f e d  b y  t h e  
e i i e c t  o f  c h a n g i n g  e c o n o m i c  c o n d i t i o n s .  B e t w e e n  c a s e s  C an d  D ( t h e  t h i r d  
a n d  s i x t h  c o l u m n s  o f  T a b l e  11 )  t h e  t a x  c h a n g e s  seem t o  mak e  t h e  b u r d e n  o f  
t a x a t i o n  m o r e  r e g r e s s i v e .  M L  o f  t h e  l e a s t  p r o f i t a b l e  f i e l d s  e x c e p t  
C o r m o r a n t  f i n d  t h e i r  p o s t - t a x  u n i t  p r o f i t s  a r e  d e c r e a s e d ,  wh i l e  some o f  t h e  
m e d i u m  p r o f i t  p r o j e c t s  a n d  some o f  t h e  m o s t  p r o f i t a b l e  p r o j e c t s  a r e  b a r e l y ,  
i f  a t  a l L ,  a f f e c t e d  ( n o t a b l y  s m a l l e r  p r o j e c t s  s u c h  as  A u k ,  A r g y l l  and 
M o n t r o s e  w e r e  e x c l u d e d  f r o m  t h e  r e d u c t i o n  m  p r o f i t a b i l i t y  c a u s e d  b y  t h e  
t a x  c h a n g e s ) .  T h e  c a s e  E t a x  c h a n g e s  d o  seem t o  h a v e  i m p r o v e d  t h e  r e l a t i v e  
b u r d e n s .  T h e  p e r c e n t a g e  t a x  i m p a c t  o f  o n l y  t w o  p r o f i t a b l e  f i e l d s ,  o f  s i x  
m e d i u m  p i o f i t  f i e l d s  a n d  o f  u x  K  p r o f i t a b l e  d i s c o v e r i e s  a r e  r e d u c e d ,
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T a b i o  1 0 ; T h e  D u r d e n  o f  T a x a t i o n  an d  T a x  C h a n g e s  i n  C a s e  C ( 1 9 8 0 )  t o r  t h e  
E s t a b l i s h e d  C o m m e r c i a l  F i e l d s
F i e l d s  a r e  r a n k e d  by  t h e i r  p r e - t a x  u n i t  p r o t i t s  ( f i r s t  c o l u m n )
P i p e r
F o r t i e s
Auk
Dun  i  m  
C 1aymo r e  
F u i m a r
M u r c h i s o n  UK 
B e r y l
Th  l  s 1 1 e 
N i n i a n  
A r g y i  L 
H u t t o n  NW 
S t a t l j o r d  UK 
B r e n t  
M o n t r o s e  
B r a e  
Hu t t o n
N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  
( 1 9 8 0  £ )
P r e - T a x  
P r o f i t s
( i )
hi . 4 
4 8 . 9  
37 . 4  
3 3 . 3  
2 9 . 8  
28  . 8  
28 . L 
2 / . 5
2 6 . 3  
24 .9  
21.6 
20.8 
1 9 . 7  
I I . I
16.3 
16 .0 
lb ./
P o s t - T a x  
P r o l l t s  
b e f o r e  
T a x
C h a n g e s
R e l a t i v e
B u r d e n
ot
T a x a t i o n
(%)
(2)
( d ) - ( 2 ) ) a s  
a p e r c e n t  
of (1 )
12.2 
10.8 
i i . 5  
8 . 7  
6.2 
6.0 
4 .7  
6 . 9
76% 
/ 8% 
69% 
/ 4% 
7 9% 
7 9% 
83% 
/ 5%
2.6 
4 . 3 
7 .0
4 . 8
2 . 9  
1.2
-1.1
3 . 0
2 . 7
90% 
83% 
68% 
7 /% 
85% 
93% 
107% 
81% 
83%
N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  
( 1 9 8 0  £ )
I m p a c t  
o f  T a x  
Changes
P o s t - T a x  
P r o f l t s  
w i t h  T a x  
C h a n g e s
( 4 )
0.8
0 . 9
0.0
0.1
0.2
0 . 7
0 . 4
0 . 3
0 . 3  
0.1 
0.0 
0.1 
0. 1 
0.0 
0.1 
0. l 
0.1
(5)
1 1 . 4
9.9 
l t . 5  
8 . 6 
6.0 
5 . 3  
4 . 3 
6. 6
2 . 3  
4 . l  
7 . 0  
4 . / 
2.8 
1.2 
-1.2 
3 . 0  
2 . 6
R e l a t i v e  
B u r d e n  o f  
T a x a t i o n  
(%)
( d ) - ( 5 ) )  a s  
p e r c e n t  o f  ( i
7 8% 
80% 
69% 
/ 40 
80% 
82°' 
8 5 0  
/ 6%.
91%
83%
680
/ / %
86%
9 4 0
108%
81%
84%
T a r t a n 1 5 . 5 l . l 93% 0 ,  1 l  . 0 93%
B e a t r i c e 1 3 . 6 0 . 5 96% 0 . 0 0 . 5 9 / %
M a u r e e n 12.4 -i.O 108% 0 . 0 - 1 . 0 108%
M ag nu s 12 . 4 0 . 9 9 3% oo 0 . 8 9 3%
C o r m o r a n t N t h 1 1 . b - 1  . t 109% 0.1 -1.2 110%
B u c h a n 4.3 - /  . 6 280% 0.0 - 7  . 6 280%
I le a  t h e r -9.1 1 9 . 2 n . a . 0.0 -19.2 n . a .
C o r m o r a n t - 1 6 . 3 24 , / n . a .
oo
- 2 4  . / n . a .
*  u s i n g  a 10% p . a .  d i s c o u n t r a t e
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T a b l e  i  l : T h e  B u r a e n  o t  T a x a t i o n  an d  T a x  C h a n g e s  m  C a s e  D ( 1 9 8 1 )  t o r  t h e
E s t a b l i s he d  C o m m e r c i a l  F i e l o s
F i e l d s  a r e  r a n k e d  by  t h e i r  p r e - t a x  u n i t  p r o t i t s  ( f i r s t  c o l u m n )
N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  
( 1 9 8 0  £ )
N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  
( 1 9 8 0  £ )
P i p e r
F o r t i e s
D u n l i n
Au k
C i a y m o r e  
M u r c h i s o n  UK 
T h i s t  i e  
N l  m a n
P r e - T a x  
P t o f l t s
( I )
67 ,2 
6 4 . 1 
oO.O 
415.9 
40.4 
'14 . 6 
4 3 . /  
42  . 1
P o s t - T a x  
P r o f i t s  
b e f o r e  
T a x
C h a n g e s 
(2)
1 4 .  6
1 2 . 7
1 0 . 8  
l  / . 3
o . t 
/ . 3  
0.0 
6 . 4
R e l a t i v e  
B u r d e n  
o f
T a x a t i o n
( % } _______
( ( l ) - ( 2 ) )  as  a 
p e r c e n t  o f  ( l )
7 8%
80%
/ 9%
64%
82%
»4%
69%
60%
I t n pa c  L 
o l  T a x  
C h a n g e s
( 4 )
1 .8 
2.2 
2. l 
0.0 
I . 0 
2 . 3  
2.0 
3 . 6
Pos  l - T a x  
P r o f l t s  
w i t h  T a x  
C h a n g e s
( 5 )
12.9 
1 0 . 5  
8 . 6 
L / . 3
6 . 5  
0 . 0
2 . 5  
2.8
R e i a t i v e  
Bu r a e n  
o r
T a x a t i o n  ( % ‘
( d ) - ( 5 ) )  as  i 
p e r c e n t  o t  ( i
81%
84%
83%
64%
86%
89%
94%
93%
F u l m a r  4 i . 2  / .  2
B e r y l  3 9 . 9  8 . 6
A r g y l l  3 6 . 3  l 4 . 6
H u t t o n  NW 3 3 . 0  6 . 1
M o n t r o s e  3 1 . 9  5 . 9
B e a t r i c e  3 0 . 3  4 . 3
B r e n t  3 0 . 1  2 . 2
S t a t f j o r d  UK 2 9 . 0  4 . 4
T a r t a n  2 8 . 9  4 . 1
83% 
/ 8% 
60% 
81% 
82% 
86% 
93% 
85% 
86%
1 . 9 
3 . 0  
0. L 
1 .9  
0. I 
1 . 4  
2.6 
L .3 
1 .2
o . 3 
5 . 6  
1 4 . 5  
4 . 2
5 . 8
2 . 9  
- 0 . 4
3 .  L 
2.8
8 / % 
8 6% 
60% 
87% 
82% 
90% 
101% 
89% 
90%
B r a e  2 7 . 2
H u t t o n  2 6 . 2
B u c h a n  2 6 . 1
M a u r e e n  2 4 . 8
C o r m o r a n t  N t h  2 2 . 6  
M a g n u s  2 i . l
H e a t h e r  1 0 . 4
C o r m o r a n t  5 . 6
4 . 6  
4 . 2  
-1.2 
0 . 9  
0.6 
l  . / 
-10. / 
- L3 . 7
83% 
84% 
104% 
96% 
98% 
92% 
203% 
34 6%
2 . 4  
2.0 
1 . L 
1.8 
2.1 
2.2 
0 . 5  
0.0
2.2 
2.2 
- 2 . 3  
- 0 . 9  
- i  . 6 
-0.6 
•11 .2 
-13.7
92%
92%
109%
104%
107%
103%
208%
346%
* using a 10% p.a. discount rate
T a b l e  1 2 ; T h e  B u r d e n  o l  T a x a t i o n  a n d  T a x  C h a n g e s  m  C a s e  E ( 1 9 8 2 )  t o r  t h e  
E s t a b l i s h e u  C o m m e r c i a l  F i e l d s __________________________
F i e l d s  a r e  r a n k e d  by  t h e i r  p r e - t a x  u n i t  p r o f i t s  ( f i r s t  c o l u m n )
N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  
( 1 9 8 0  £ )
P r e - T a x  
P r o f i t s
( 1 )
P o s t - T a x  R e l a t i v e  
P r o f i t s  B u r d e n  o f
b e f o r e  T a x a t i o n
T a x  C h a n g e s  (%)_____
N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  
( 1 9 8 0  £ )
I m p a c t  
o f  T a x  
C h a n g e s
( 2 )  ( ( ! ) - ( 2 ) )  a s  a ( 4 )
p e r c e n t  o f  ( L )
P o s t - T a x  
P r o f i t s  
w i t h  T a x  
C h a n g e s
R e l a t i v e  
B u r d e n  o f  
T a x a t i o n  
(%)
( 5 )  ( ( L ) - ( 5 ) ) as
p e r c e n t  o i  ( i
P i p e r
F o r t i e s
Auk
D u n l i n  
C 1 a y m o r e  
T h i s t l e
6 6 . 6  
6 2 . 6  
4 9 . 0  
4 8 . 5  
4 3 .  1 
4 1 . 2
M u r c h i s o n  UK 4 1 . 1  
N i n i a n  3 9 . 7
1 2 . 5  
10.0 
17 . 2  
7 . 9  
6 .  l  
2.2 
4 . 5  
2 . 8
81%
84%
65%
84%
86%
95%
89%
93%
0 . 0  
-0.1 
0 . 0  
0.1 
-0 . 1 
- 0 . 2  
-0. 1 
- 0 . 3
12.5 
10. 1 
17 .2  
7 . 8  
6.2
2 . 4
4 . 5  
3 . 1
81%
84%
65%
84%
86%
94%
89%
92%
B e r y l  3 7 . 1
Fu Lmnr  36 . t
A r g y l l  3 3 . 3
M o n t r o s e  3 0 . 1
H u t t o n  NW 2 8 . 0
B r e n t  2 6 . 9
S t a t f j o r d  UK 2 5 . 6  
B e a t r i c e  2 5 . 4
T a r t a n  2 4 . 3
4 . 9  
4 . 6 
1 3 . 0
4 . 6  
3 . 3  
0 . 4
2 . 7  
2 . 0  
2 . 0
8 7 %
88%
61%
85%
88%
101%
89%
92%
92%
- 0 . 1
- 0 . 2
0 . 0
0.1
- 0 . 4
- 0 . 5
-0.1
- 0 . 5
- 0 . 3
5 . 0  
4 . 8  
13 . 0
4 . 5
3 . 8  
0. 1
2 . 8
2 . 5  
2 . 3
86%
87%
61%
85%
87%
100%
89%
90%
90%
B r a e  2 2 . 3
B u c h a n  2 2 . 2
Hu t t o n  2 1 . 3
M a u r e e n  1 9 . 6
C o r m o r a n t  N t h 1 8 . 0  
M a g n u s  16.9
H e a t h e r  7 . 9
C o r m o r a n t  2 . 2
1.  3 
- 2 . 6  
L . 5 
- 2 . 0  
- 2 . 1  
- 1 . 4  
• i i . 6  
• 1 4 . 9
94% 
1 12% 
93“' 
1 10% 
1 12% 
10 9% 
24 6% 
/ 6 / %
-0.6 
- 0 . 2  
-0 . t 
-0.6 
-0. / 
- 0 . 4  
- 0 . 2  
0 . 0
1.9 
- 2 . 4  
l  . 5 
- 1  . 4  
- 1  . 4  
-1. . 0  
- 1 1 . 5  
■14 . 9
92% 
111% 
93% 
107% 
108% 
106% 
244% 
/ 6 /%
* using a 10% p.a. discount rate
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an d  t h e  r e d u c t i o n s  a r e  g r e a t e r  a s  f i e l d  p r o f i t a b i l i t y  f a l l s  ( c o m p a r i n g  
t h e  t h i r d  and  s i x t h  c o l u m n s  o f  T a b l e  1 2 ) .
U n f o r t u n a t e l y  i t  i s  o n l y  t h e  c a s e  E t a x  c h a n g e s  w h i c h  d o  a n y t h i n g  t o  h e l p  
t h e  b u r d e n  o l  t a x a t i o n  be co m e l e s s  r e g r e s s i v e .  T h e  c o n c l u s i o n  o l  t h i s  
s e c t i o n  i s  t o  r e p e a t  t h a t  a n y  i m p r o v e m e n t  m  t a x  p r o g r e s s i v i t y  s i n c e  1 9 7 5 ,  
c o m m e n t e d  o n  m  s e c t i o n  4 . 1 . 1  h a s  a r i s e n  d e s p i t e  t h e  t a x  c h a n g e s  a n d  n o t  
b e c a u s e  o f  t h e  t a x  c h a n g e s .
4 . 2  T a x  C h a n g e s  a n d  I m p r o v e d  P r o f i t a b i l i t y
We a r e  f o r c e d  t o  c o n c l u d e  t h a t  t a x  c h a n g e s ,  p a r t i c u l a r l y  t h o s e  o f  c a s e  D,  
a g g r a v a t e  r a t h e r  t h a n  r e c t i f y  t h e  i n t e r - f i e i d  b u r d e n  o f  t a x a t i o n .  A s e c o n d  
b e s t  a p p r o a c h  m i g h t  a c c e p t  t h i s  f a i l u r e  b u t  a s k  w h e t h e r  o t h e r  c r i t e r i a  w e r e  
s a t i s f i e d .  I n  p a r t i c u l a r ,  t h e  c o n c e r n  may  c e n t r e  o n  w h e t h e r  t h e  a d d i t i o n a l  
i m p a c t  o f  t a x a t i o n  i s  b o r n e  b y  t h e  f i e l d s  w h o s e  p r o f i t s  a r e  i m p r o v e d  m o s t  
o r  b y  t h e  f i e l d s  w h o s e  p r o f i t s  a r e  n o t  i m p r o v e d .  H e r e  we a r e  i n t e r e s t e d  i n  
t h e  c h a n g e  t o  r e m a i n i n g  p r o f i t s  p e r  t o n n e  l e f t  i n  t h e  r e s e r v o i r ,  r a t h e r  t h a n  
t h e  l i f e t i m e  u n i t  p r o f i t s  a s s e s s e d  i n  s e c t i o n  4 . 1 .  We h a v e  a l r e a d y  i n d i c a t e d  
i n  S e c t i o n  2 ho w t a x i n g  i n c e n t i v e s  c a n  a f f e c t  p r o j e c t  d e c i s i o n s ;  r a i s i n g  
a d d i t i o n a l  t a x a t i o n  w h e n  p r o f i t s  i n c r e a s e  n e g a t e s  t h e  i n c e n t i v e  t o  d e v e l o p  
f o r m e r l y  s u b - m a r g i n a l  f i e l d s  b o t h  d i r e c t l y  an d  v i a  t h e  c r e a t i o n  o f  o n e - s i d e d  
r i s k s .  I f  t h e  a d d i t i o n a l  t a x a t i o n  i s  r a i s e d  f r o m  t h e  f i e l d s  w h o s e  p r o f i t s  
b a r e l y  r i s e ,  t h e n  t h e  d i s i n c e n t i v e  e f f e c t  w i l l  b e  c o m p o u n d e d .  C o n v e r s e l y ,  
i f  t h e  f i e l d s  w h o s e  p r o f i t s  i n c r e a s e  b e c a u s e  o f  c h a n g e d  e c o n o m i c  c o n d i t i o n s  
a r e  a l s o  t h o s e  t h a t  a r e  a f f e c t e d  r e l a t i v e l y  m o r e  b y  t a x  c h a n g e s  t h e n  t h e  
d i s i n c e n t i v e  e f f e c t  w i l l  n o t  be  a g g r a v a t e d .
T a b l e  1.3 s h o w s  t h e  l a c k  o f  c o r r e l a t i o n  b e t w e e n  t h e  i m p a c t  o f  c h a n g e d  e c o n o m i c  
c o n d i t i o n s  ( w h i c h  i s  t h e  f o u r t h  c o l u m n  and i s  u s e d  t o  r a n k  t h e  o i l f i e l d s )  
a n d  t h e  i m p a c t  o f  c h a n g e d  t a x a t i o n  ( t h e  f i f t h  c o l u m n )  b e t w e e n  19 75  an d  1 9 8 2 .  
T h e  d a t a  a r e  e x p e c t e d  p r o f i t s  p e r  t o n n e  n o t  o v e r  t h e  f i e l d  l i f e t i m e  b u t  
r e m a i n i n g  a f t e r  t h e  s t a r t  o f  1 9 8 2 .  Some f i e l d s  w i t h  t h e  s m a l l e s t  o f  
i m p r o v e m e n t s  -  t o w a r d s  t h e  b o t t o m  o f  t h e  T a b l e  -  s u f f e r  f r o m  t h e  t a x  c h a n g e s  
m o r e  t h a n  t h e  f i e l d s  w h e r e  u n i t  p r o f i t s  h a v e  i n c r e a s e d  s u b s t a n t i a l l y .  T h e  
i m p a c t  o f  t h e  t a x  c h a n g e s  i s  a t  l e a s t  as  s e v e r e  o n  t h e  f i e l d s  w h o s e  
p r o f i t a b i l i t y  i n c r e a s e s  a l o t .  T h e  t a x  c h a n g e s  seem u n a b l e  t o  d i f f e r e n t i a t e ,  
a c c o r d i n g  t o  p r o f i t  c h a n g e s ,  b e t w e e n  t h e  v a r i o u s  f i e l d s .  C o n s e q u e n t l y  
t h e  d i s i n c e n t i v e s  d i s c u s s e d  i n  s e c t i o n  2 w i l l  be  e x a g g e r a t e d .
- 245 -
T a b l e  13: R e m a i n i n g  P o s t - T a x  ] 
T a x  C h a n g e s  b e t w e e n
N e t  P r e s e n t  
C a s e  A and
V a l u e s *  p e r  t o n n e  ( i 9 8 0  
C a s e  E
£ )  a n d
F i e l d s  a r c f r a n k e d  by i m p a c t  o f c h a n g e d  e c o n o m i c  c o n d i t i o n s  ( c o l u m n f o u r )
C a se  A 
E c o n o m i c s  
and  T a x  
C o n d i t i o n s
C a s e  E 
E c o n o m i c s  
bu t
u n c h a n g e d  
T a x a t i o n  
( C a s e  A)
C a s e  E 
E c o n o m i c s  
an d  T a x  
C o n d i  t u r n s
I m p a c t  o f  
C h a n g e d  
E c o n o m i c  
C o n d i t i o n s  
( 2 ) -  ( i  )
I m p a c t  c 
C h a n g e d  
T a x a t i o r  
( 3 ) - ( 2 )
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 )
B u c h a n 1 3 . 3 3 4 .  L 2 9 . 5 2 0 . 8 - 4 . 6
C o r m o r a n t 1 2 . 2 2 9 . 8 2 9 . 8 17 . 6 0 . 0
B e a t r i c e 9 . 6 2 7 . 2 2 3 . 3 1 7 . 6 - 3 . 9
Hen t h e  r 1 1 . 7 2 8 . 3 2 / .  3 1 6 . 6 - 1 . 0
T a r t a n 6 .  1 l 9 . 0 1 4 . 5 1 2 . 9 - 4 . 5
M o n t r o s e 5 . 3 17 . 6 L 5 . 6 1 2 . 3 - 2 . 0
A r g y l l 4 . 3 1 6 . 5 1 6 . 2 1 2 . 2 - 0 . 3
M u r e h i  s o n UK 7 . 3 1 9 . 2 1 1 . 8 11 .8 - 7 . 4
F u I m a r 6 . 3 17 .8 I L  . 3 1.1 . 6 - 6 . 5
M a u r e e n 4 . 4 1 5 . 7 11 .8 1 L .2 - 3 . 8
H u t t o n  NW 5 . 4 1 6 . 6 L l  . 4 1 1 . 2 - 5 . 1
B r a e 3 . 8 1 3 . 2 9 . 4 9 . 5 - 3 . 9
C o r m o r a n t N t h 4 . 3 1 3 . 5 1 0 . 4 9 . 2 - 3 . 0
S t a t f j o r d UK 4 . 2 1 3 . L 8 . 6 8 . 9 - 4 . 5
C l a y m o r e 4 . 2 L2 . 9 6 . 8 8 . 7 - 6 . 2
Hu t t o n 2 . 5 1 1 . 2 7 . 0 8 , 6 - 4  . 1
B r e n t 6 . 8 1 5 . 4 L 1 . 9 8 . 6 - 3 . 4
D u n l i n 4 . 1 1 2 . 6 6 . 8 8 . 4 - 5 , 8
M a g n u s 3 . 1 11 . 0 7 . 7 7 . 9 - 3 . 4
B e r y l 3 . 8 1 1 . 7 5 . 5 7 . 9 - 6 . 2
T h i s t l e 5 . 5 1 3 . 3 6 . 2 7 . 9 - 7 .  L
Fo r  t  i  e s 4 . 3 11 .4 5 . 0 7 . 1 - 6 . 4
P i p e r 4 . 0 L 0 . 7 4 . 9 6 . 7 - 5 . 8
N 1 n l  an 6 . 4 1 2 .  6 7 . 5 6 . 2 - 5 . 1
Auk - 1 . 8 - 1 . 3 - 0 . 3 0 . 4 1 . 0
* using a 10% p.a. discount rate
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T h e  l a c k  o t  c o r r e l a t i o n  b e t w e e n  t h e  i m p a c t  o f  e c o n o m i c  c o n d i t i o n s  and  
t h e  i m p a c t  o f  t a x  c h a n g e s  i s  r e p e a t e d  i n  T a b l e s  14 t o  17 w h i c h  b r e a k  t h e  
1 9 / 5 - 8 2  p e r i o d  do w n  i n t o  t h e  f i v e  p e r i o d s  i n t r o d u c e d  i n  s e c t i o n  i .
B e t w e e n  c a s e s  A and  B ,  t h e  i m p a c t  o f  t h e  t a x  c h a n g e s  i s  g e n e r a l l y  s m a l l e r  
l o r  t h e  n e i d s  w h o s e  u n i t  p r o f i t s  h a v e  i n c r e a s e d  l e a s t  o r  f a l l e n  m o s t  
( T a b l e  1 4 ) .  T h i s  e f f e c t ,  h o w e v e r ,  i s  f a r  f r o m  c o n s i s t e n t .  M o r e  
d i s t u r b i n g l y , t h e  t a x  c h a n g e s  e x a g g e r a t e  t h e  d e c l i n e s  i n  u n i t  p r o f i t s  o f  
a l l  t h e  f i e l d s  w h o s e  u n i t  p r o f i t s  f a i l .  T h i s  e x a g g e r a t i o n  i s  r e p e a t e d  m  
T a b l e  1 6 ,  a l b e i t  f o r  f e w e r  f i e l d s .  B o t h  T a b l e s  i 5  a n d  16 s h o w  n e g a t i v e  
c o r r e l a t i o n ,  w i t h  t h e  f i e l d s  b e n e f i t t i n g  l e a s t  c o n s i s t e n t l y  b e a r i n g  t h e  
b r u n t  o f  t h e  i m p a c t  o f  t a x  c h a n g e s .  T a b i e  i /  d e m o n s t r a t e s  t h a t  w h e n  t a x  
c h a n g e s  a r e  made a f t e r  e c o n o m i c  c o n d i t i o n s  d i m i n i s h  N o r t h  S e a  p r o f i t a b i l i t y ,  
t h e  b e n e f i t  o i  t h e  t a x  c h a n g e s  i s  e n j o y e d  m o r e  b y  t h e  f i e l d s  w h o s e  
p r o f i t a b i l i t y  f a i l s  l e a s t .  T h e  d i s i n c e n t i v e s  t o  d e v e l o p  f i e l d s ,  c a u s e d  
b y  c h a n g i n g  t a x a t i o n  w h e n  e c o n o m i c  c i r c u m s t a n c e s  a l t e r ,  w i n  be g r e a t .
4 . 3  I n d i s c r i m i n a t e  T a x a t i o n  an d  F u t u r e  O i l  P r o j e c t s
The  i n d i s c r i m i n a t e  n a t u r e  o t  t h e  e x t r a  t a x  b u r d e n  i s  m o s t  u n f o r t u n a t e .
F i e l d s  t h a t  h a v e  b e n e n t t e d  l i t t l e  i n  r e c e n t  t i m e s  a n d  c a n  l e a s t  a f f o r d  
t o  p a y  m o r e  t a x  a r e  p e n a l i s e d  J u s t  as  h e a v i l y  as  t h e  m o r e  p r o s p e r o u s  
t i e i a s  w h i c h  b e n e n t t e d  g r e a t l y  o v e r  t h e  p a s t  y e a r .  W h i l e  r a i s i n g  e x t r a  
t a x e s  f r o m  t h e  p r o f i t a b l e  f i e l d s  r e d u c e s  t h e  f u n d s  f o r  N o r t h  Sea  i n v e s t m e n t  
a n d  w h i l e  t h e  t a x  c h a n g e s  d i s s u a d e  N o r t h  Sea i n v e s t o r s  b y  t h r e a t e n i n g  
f u t u r e  p r o f i t s ,  f i e l d s  s u c h  a s  P i p e r ,  F o r t i e s  o r  C l a y m o r e  may be a b l e  t o  
a f f o r d  h i g h e r  t a x e s  an d  s t i l l  be c o m m e r c i a l l y  a t t r a c t i v e  p r o j e c t s .  
U n f o r t u n a t e l y  s u c h  r e w a r d i n g  d i s c o v e r i e s  w e r e  f o u n d  s e v e r a l  y e a r s  a g o  an d  
t h e  o i l  i n d u s t r y  may  w e n  be r i g h t  i n  i t s  b e l i e f  t h a t  f u t u r e  f i n d s  w i l l  be  
m a i n l y  s m a l l  s i z e  d e p o s i t s  m  d e e p e r  an d  r e m o t e r  w a t e r s .  F u t u r e  f i e l d s  
a r e  L i k e l y  t o  be p r o j e c t s  s i m i l a r  t o  B r a e  o r  M a g n u s  w h i c h  e a r n  b a r e l y  t h e  
r e t u r n s  n e c e s s a r y  t o  i n d u c e  t h e i r  d e v e l o p m e n t .
4 . 4  P r e r e q u i s i t e  t o  O i l  T a x  C h a n g e s
I f  a n d  o n l y  i t '  t h e  t a x  s t r u c t u r e  c a n  d i s c r i m i n a t e  b e t w e e n  r i c h  a n d  p o o r  
f i e l d s  s h o u l d  t h e  g o v e r n m e n t  c o n s i d e r  r a i s i n g  e x t r a  N o r t h  Sea r e v e n u e s  f r o m  
t h e  e x i s t i n g  t a x  s y s t e m .  As t h e  b u r d e n  o f  PRT,  C o r p o r a t i o n  T a x  an d  R o y a l t i e ;  
i s  b a d l y  m i s p l a c e d ,  an d  as  t h e  c h a n g e d  t a x  r u l e s  s e r v e  o n l y  t o  a c c e n t u a t e  
t h e  u n f a i r  t a x  d i s t r i b u t i o n ,  t h e  t a x  c h a n g e s  seem i L i - a d v i s e d .  An 
i n d i s c r i m i n a t e  a d d i t i o n a l  t a x  b u r d e n  i s  n o t  o n l y  u n f a i r  b u t  a l s o  d a n g e r o u s  
t o  t h e  e c o n o m y .  F o r  i f  t h e  p r o f i t s  f r o m  t h e  m o r e  c o m p l e x ,  m o r e  r i s k y  an d  
m o r e  c o s t l y  f i e l d s  a r e  t a x e d  a w a y ,  c o m p a n i e s  w i l l  h a v e  n o  i n c e n t i v e  t o
T a b l e  1 4 ; R e m a i n i n g  P o s t - T a x  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  ( 1 9 8 0  £ )  an d  
T a x  C h a n g e s  b e t w e e n  C a s e  A an d  C a s e  B_________ i_______________________
F i e l d s  a r e  r a n k e d  b y  i m p a c t  o f  c h a n g e d  e c o n o m i c  c o n d i t i o n s  ( c o l u m n  f o u r )
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C a s e  A 
E c o n o m i c s  
and  T a x  
C o n d i t i o n s
( 1 )
C l a y m o r e
T h i s t l e
D u n l i n
P i p e r
B e r y l
N i n i a n
Mon t r o s e
F o r t i e s
B r e n t
F u I m a r
M u r c h i s o n  UK 
S t n t f j o r d  UK 
H u t t o n  NW 
H u t t o n  
B r a e  
M a g n u s
C o r m o r a n t  N t h
T a r t a n
A r g y i i
M a u r e e n
H e a t h e r
B e a t r i c e
B u c h a n
C o r m o r a n t
Auk
1 1 . 4
1 2 . 4
1 2 . 0
1 1 . 7
7 . 2
9 . 0
1 5 . 0
8 . 3
6 . 2
3 . 1
4 . 9
2 . 6
1.6
- 0 . 1  
0 . 2  
- 1  . 0  
0 . 0  
0 . 6
4 . 5  
- 1 . 6  
7 . 7  
- 0 . 2  
0 . 3
3 . 2
2 . 3
C a s e  B
E c o n o m i c s
b u t
u n c h a n g e d  
T a x a t i o n  
( C a s e  A)
( 2 )
1 6 . 3  
17 . 0
1 6 . 5
1 5 . 5
10.6
1 2 . 2  
1 8 .  I 
1 0 . 8
8 . 3
5 . 0
6 . 6  
4 . 1
2 . 1  
- 0 . 7  
- 0 . 7  
- 2 . 1  
- 1 . 5  
- 1 . 3
2 . 3  
- 4 . 7
3 . 9  
- 4 . 9  
- 7 . 6  
- 5 . 2  
- 6 . 2
C a s e  B I m p a c t  o f
E c o n o m i c s  C h a n g e d  
and  T a x  E c o n o m i c
C o n d i t i o n s  C o n d i t i o n s  
( 2 ) - ( l )
( 3 )
16.0
1 6 . 6
16.2
1 3 . 3
1 0 . 3  
1 2 . 0  
1 8 . 0
8 . 8
8 . 2
3 . 7
5 . 8  
3 . 5  
1 .7
- 0 . 9  
- 0 . 8  
- 2  . 1 
- 1 . 6  
- 1 . 5  
2 . 2  
- 4 . 8
3 . 8  
- 5 . 0  
- 7  .7 
- 5 . 3  
- 6 . 3
( 4 )
4 . 9
4 . 6
4 . 5
3 . 8
3 . 4
3 . 1  
3 . 1
2 . 5
2 . 1
1 . 9
1.6 
1 . 5  
0 . 5
- 0 . 6  
- 0 . 9  
-1.1 
- 1 . 4  
- 1 . 9  
- 2 . 3  
- 3 . 1  
- 3 . 8  
- 4 . 6  
- 7 . 8  
- 8 . 4  
-8.4
I m p a c t  o f  
C h a n g e d  
T a x a t i o n  
( 3 ) -  ( 2 )
( 5 )
- 0 . 3  
- 0 . 5  
- 0 . 4  
- 2 . 2  
- 0 . 3  
-0 .1 
- 0 . 1  
- 2 . 0  
- 0 . 1  
-1.3 
- 0 . 8  
- 0 . 6  
- 0 . 4  
- 0 . 2  
- 0 . 1  
- 0 . 1  
- 0 . 1  
- 0 . 2  
- 0 . 1  
- 0 . 1  
- 0 .  i  
- 0 . 1  
“ 0 . 1  
- O . i  
- 0 . 1
* using a 10% p.a. discount rate
T a b l e  1.5: R e m a i n i n g  P o s t - T a x  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  ( L 9 8 0  £ )  an d
T a x  C h a n g e s  b e t w e e n  C a s e  B and  C a s e  C ____
Fields are ranked by impact of changed economic conditions (column four)
C a s e  B 
E c o n o m i c s  
an a  T a x  
C o n d i t i o n s
C a s e  C
E c o n o m i c s
b u t
u n c h a n g e d  
T a x a  t i o n  
(C i s e  B )
C a s e  C 
E c o n o m i c s  
and  T a x  
C o n d i t i o n s
I m p a c t  o i  
C h a n g e d  
E c o n o m i c  
C o n d i t i o n s
( 2 ) - ( i )
I m p a c t  01 
C h a n g e d  
T a x a t i o n
( 3 ) - ( 2 )
( i ) ( 2 ) ( 3 ) ( 4 ) ( 5 !
C o r m o r a n t 13 .  / 24  . 0 24 . 5 1 0 . 8 0 . 0
H e a t h e r 18 .5 2 / . 3 2 /  . 3 8 . 8 0 . 0
B u c h a n 8 . 6 17 . 2 1 7 . 2 8 . 6 0 . 0
Auk 2 . 2 1 0 .  L 1 0 .  1 / . 9 0 . 0
B e a t r i c e 3 . 6 10 . 8 10 .  I / . 1 0 . 0
A r g y l L 2 . 6 9 . i 9 . / / . i 0 . 0
M o n t r o s e 1 3 . 5 1 9 . 8 1 9 . 6 6 .2 - 0 . 2
M a u r e t m - 1 . 3 3 . 5 3 . 5 4 . 9 0 . 0
T a r t a n 0 . 8 lO . 4 1 0 . 3 4 . 6 - 0 . 1
B r a e 0 . 9 5 . 1 5 . 1 4 , 2 - 0 . 1
N i r u  an 17' . 1 2 1 . 2 2 l  . 1 4 . 1 - 0 . 1
Cox i n o r a n t  N i n 2 . l 6 . 2 6 . 0 4 . 0 - 0 . 1
Hu t  t o n - 0  , 3 3 , 4 3 . 3 3 . 8 - o . l
T h i s  t i e l  6 . 2 1 9 . 0 1 9 . 0 0 , 6 - 0 . 3
M ag n u s - 0 .  / 2 . 9 2 . 8 3 . 0 - 0 . 1
B r e n  i jl2 . i l  0 . 0 1 0 . 4 3 . 3 0 . 0
H u t t o n  NW 2 . 0 0 . 8 0 . / 3 . 3 - O . i
Mu r e i n  s o n  UK 1 2 . 8 l 5  . 9 L 0 . 4 0 . 0 - 0 . 5
D u n l i n 1 5 . 2 18 . 1 L / . 9 2 . 8 - O . i
C i a y m o r e 14 . 0 1 6 .  / 1 6 . 5 2 .  / - 0 . 2
S t a t f j o r a  UK 6 . 4 9 . 0 8 . 8 2 . 6 - O . i
F u i m a r 6 . 3 8 . 8 8 . l 2 .  o - 0 .  /
Fo r t i o  s 6 . 9 9 . 3 8 . 0 2 . 4 - 1  . 3
P i  p e r 0 . 9 t t .  3 / . 0 2 . 4 - 1 . 3
B e r y  t t t . 5 1 0 . 6 1 0 .  3 2 . 1 - 0 . 3
* using a 10% p.a. discount rate
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T a b i e  i b ; R e m a i n i n g  P o s t - T a x  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  ( i 9 6 0  £ )  a n d  
T a x  C h a n g e s  b e t w e e n  C a s e  C and  C a s e  D_________________________________
F i e i u s  a r e r a n i i e u  by  i m p a c t o i  c h a n g e d  <a c o n o m i c  c o n d i t i o n s  ( c o l u m n l o u r  )
C a s e  C 
E c o n o m i c s  
a n d  T a x  
C o n d i t i o n s
C a s e  D
E c o n o m i c s
b u t
u n c h a n g e d  
T a x a t i o n  
( C a s e  C )
C a s e  D 
E c o n o m i c s  
and T a x  
C o n d i t i o n s
I m p a c t  o i  
C h a n g e d  
E c o n o m i c  
C o n d i t i o n s  
( 2 ) -  ( 1 )
I m p a c t
C h a n g e d
T a x a t i o
( 3 ) - ( 2 )
( O ( 2 ) ( 3 ) ( 4 ) ( 5 )
Au k / . 0 1 6 .  / 16 . 1 9 . 6 0 . 0
C o r m o r a n t 2 5 . 3 34 . 6 34 . 6 9 . 3 0 . 0
A r g y i i 9 . 0 1 6 . 8 1 6 . 7 / . 8 - 0 . 1
Hea t h e r 2 /  . I 35 . 1 34 . 5 7 . 4 - 0 . 6
B u c h a n 2 6 . 4 32 . 9 3 1 . / 6 . 5 - 1 . 2
M o n t r o s e 1 4 . 3 19 . / 1 9 . 5 5 . 4 - 0 . 1
B e a t n  c o l  / . t 2 L . 0 1 9 . 6 3 . 9 - 1 . 4
T a r t a n 1 3 .  i 16.2 1 4 . 9 3 . 0 - 1  . 3
M u r c h i s o n UK 1 6 . 4 1 9 .  l 16.8 2 . 8 - 2 . 3
M a u r e e n / . 6 9 . 5 / .7 1 . 9 - 1  . 8
F u i m a  r 10 .  3 1 2 . 2 1 0 . 3 1 .9 - 1 . 9
B r a e 7 . 8 9 . 4 7 . 0 1 . 6 - 2 . 4
H u t t o n 4 . 4 6 . 0 4 . 0 1 . 6 - 2 . 0
C o r m o r a n t N t h 8 . 9 1 0 . 4 8 . 3 1 . 5 - 2  .1
H u t t o n  NW / . 9 9 . 3 / . 4 1 . 4 - 1  . 9
S t a t i j o r d UK 9 . 7 .11 . 0 9 . 7 1 . 4 - 1 . 3
F o r t i e s 7 . 1 8 . 0 4 . 4 0 . 9 - 3 . 6
M a g n u s 5 .7 6 , 5 4 . 3 0 . 8 - 2 . 2
P i  pe  r H .O 8 . 7 5 ,  1 0 .  / - 3 . 6
B e r y l / . 5 8 . 0 4 . 4 0 . 6 - 3 . 6
B r e n  t 15 . 5 15 . 8 1 3 . 0 0 . 3 - 2 . 8
T h i s t i e 1 5 . 4 1 5 . 3 1 2 . 3 0 . 0 - 3 . 1
N u n  an 1 8 .  1 18.0 L 3 . 9 - 0 . 1 - 4 .  1
C t a y m o r e l 2 , 1 1 1 . 2 9 . 3 - 0 . 9 - 2  . 0
D u n L i n 1 0 . 8 8 . 3 5 . 3 - 2 . 5 - 3 . 0
* using a 10% p.a. discount rate
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T a b l e  1 7 : R e m a i n i n g  P o s t - T a x  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  ( 1 9 8 0  £ )  ana
T a x  C h a n g e s  b e t w e e n  C a s e  I) ana  C a s e  K
F i e i a s  a r e i r a n k e d  b y  i m p a c t
C a s e  D 
E c o n o m i c s  
a n d  T a x  
C o n d i t i o n s
o f  c h a n g e d  ■
C a s e  E
E c o n o m i c s
b u t
u n c h a n g e d  
T a x a t i o n  
( C a s e  D)
e c o n o m i c  c o n d i t i o n s  ( c o l u m n
C a s e  E I m p a c t  o l  
E c o n o m i c s  C h a n g e d  
a n d  T a x  E c o n o m i c  
C o n d i t i o n s  C o n d i t i o n s  
( 2 ) - ( l )
l o u r )
I m p a c t  o f  
C h a n g e d  
T a x a t i o n  
( 3 ) - ( 2 )
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 )
B r e n t 1 1 . 9 1 1 . 4 1 1 . 9 - 0 .  o 0 . 5
S t a t i j o r d UK 9 . 2 8 . 5 8 . 6 - 0 . 6 0 . 1
C o r m o r a n t N t l i 1 0 . 4 9 , 7 1 0 . 4 ^ 0 . 7 0 . 7
Hu t  t o n 7 . 7 7 . 0 7 . 0 - 0 . 7 0 . 1
F u l m a r 1 1 . 8 1 1 . 1 1 1 . 3 - 0 . 8 0 . 2
M a g n u s 8 .  1 7 . 3 7 . 7 - 0 . 9 0 . 4
B r a e 9 . 7 8 . 8 9 . 4 - 0 . 9 0 . 6
H u t t o n  NW 1 1 . 9 11 . 0 1 1 . 4 - 0 . 9 0 . 5
M a u r e e n 1 2 . 4 1 1 . 3 1 1 . 8 - 1 . 1 0 . 6
B e r y l 6 . 5 5 . 4 5 . 5 - 1 . 1 0 . 1
B e a t r i c e 24 . 0 2 2 . § 23 . 3 - 1  . 1 0 . 5
T a r r a n 1 5 . 4 1 4 . 2 1 4 . 5 “ 1 . 2 0 . 3
N i n i a n 8 . 3 7 . i 7 . 5 - I  . 3 0 . 5
C l a y m o r e 8 . 0 6 . 6 6 . 8 - 1 . 3 0 . 1
M u r c h i s o n UK 1 3 . 1 1 1 . 7 1 1 . 8 - 1  . 4 0 . 1
F o r t i e s 6 . 4 4 . 9 5 . 0 - 1 . 5 O . i
T h 1 s 1 1e 7 . 6 5 . 9 6 . 2 - 1 . 6 0 . 3
B u c h a n 31 . 0 2 9 . 3 2 9 . 5 - 1 . 6 0 . 2
D u n l i n 8 . 8 6 . 9 6 . 8 - 1  . 9 - 0 . 2
P i p e r 7 . 2 4 . 9 4 . 9 - 2 . 4 0 . 0
H e a t h e r 2 9 .  6 2 7 7 0 2 7 . 3 - 2 , 5 0 . 2
Co r m o r a n t 3 2 . 9 2 9 . 8 2 9 . 8 - 3 . 1 0 . 0
A r g y l l 1 9 . 4 16 . 2 16.2 - 3 . 2 0 . 0
M o n t r o s e 1 9 . 2 1 5 . 7 1 5 . 6 - 3 . 4 - O . i
Au k 6 . 0 - 0 . 3 - 0 . 3 “ 6 . 4 0 . 0
* using a 10% p.a, aiscount rate
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a e v e i o p  t h e s e  r e s e r v e s ,  N o r t h  Se a  i n v e s t m e n t  w i n  be l o w e r  t h a n  i t  o t h e r w i s e  
w o u l d  b e ,  and  p o t e n t i a l  N o r t h  S e a  o u t p u t  w i l l  h a v e  t o  be r e p l a c e d  by  
e x p e n s i v e  i m p o r t s .  T h e  g o v e r n m e n t  se e ms  c l e a r l y  t o  be  r a i s i n g  t o o  much  
o f  i t s  e x t r a  t a x  r e v e n u e  i r o m  t h e  f i e L d s  t h a t  b a r e i y  g i v e  t h e  c o m p a n i e s  
s u f f i c i e n t  c o m m e r c i a l  i n c e n t i v e ,  an d  as  a - r e s u l t  t h e  UK e c o n o m y  w i l l  s u f f e r .
5 .  F u t u r e  P r o s p e c t s
o . i  N e x t  G e n e r a t i o n  F i e l d s
We h a v e  a l r e a d y  c o m m e n t e d  o n  t h e  d e t e r i o r a t i o n  o f  t h e  i n t e r - n e i d  t a x  b u r d e n  
c a u s e d  b y  t a x  d y n a m i c s ,  b u t  T a b l e  18 p r o v i d e s  some d i r e c t  e s t i m a t e s  o l  t h e  
c h a n g e d  p r o s p e c t s  o n  a r a n g e  o i  p o t e n t i a l l y  c o m m e r c i a l  f i e l d s .  G i v e n  t h e  
d r a m a t i c  c h a n g e s  m  t h e  e c o n o m i c  c l i m a t e  s u r r o u n d i n g  t h e s e  f i e l d s ,  i t  i s  
r a t h e r  s u r p r i s i n g  t h a t  a n u m b e r  o f  t h e s e  p r o j e c t s  w e r e  c o n s i d e r e d  t o  be 
p o t e n t i a l l y  c o m m e r c i a l  H e L d s  m  l U / b  a n d  a r e  s t m  c o n s i d e r e d  t o  be 
p o t e n t i a l l y  c o m m e r c i a l  n e m s  n o w .  As p r o s p e c t s  i m p r o v e  we w o u l d  e x p e c t  
m a r g i n a l l y  c o m m e r c i a l  f i e l d s  t o  be com e i n t r a n i a r g i n a i , an a  p r e v i o u s l y  
s u b - m a r g i n a l  d i s c o v e r i e s  t o  be r e c o n s i d e r e d  as  p o t e n t i a l L y  c o m m e r c i a l  
l i e  i d s .  One r e a s o n  w h y  t h i s  h a s  n o t  o c c u r r e d  a p p e a r s  t o  be b e c a u s e  m a r g i n a l  
t a x  t a k e s  o n  t h e s e  f i e l d s  a r e  n o t  i n s i g n i f i c a n t  ( s e e  C h a p t e r  4 ) .  One 
f u r t n e r  r e a s o n  i s  s h o w n  m  T a b l e  i « ,  w h e r e  i n c r e a s e s  i n  p o s t - t a x  u n i t  n e t  
p r e s e n t  v a l u e s  c u e  t o  i m p r o v e d  e c o n o m i c  p r o s p e c t s  seem t o  h a v e  b e e n  
s i g n m c a n t i y  e r o d e d  b y  t a x  c h a n g e s .  M o d e r a t i n g  i m p r o v e m e n t s  t o  t h e  p r o f i t s  
e x p e c t e d  o n  t h e s e  f i e l d s  i s  i i k e i y  t o  a f f e c t  n e x t  g e n e r a t i o n  i n v e s t m e n t  
d i r e c t l y .
b . 2  T a x  C h a n g e s  I n e v i t a b l e
We h a v e  e s t a b l i s h e d  t h a t  t a x  c h a n g e s  h a v e  a l w a y s  b e e n  a s s o c i a t e d  w i t h  o i l  
p r i c e  c h a n g e s  m  t h e  p a s t ;  no w  we s u g g e s t  t h i s  a s s o c i a t i o n  w i n  be i n e v i t a b l e  
m  t h e  i u t u r e .  T a b l e  i  a n a  F i g u r e  i  i n  C h a p t e r  4 ( a s  w e n  a s  F i g u r e  2 i n  
C h a p t e r  8 ) s h o w  t n e  r e s p o n s i v e n e s s  o f  g o v e r n m e n t  t a x  t a k e s ,  g i v e n  t n e  c u r r e n t  
t a x  s y s t e m , t o  d i f f e r e n t  o i l  p r i c e  s c e n a r i o s .  G o v e r n m e n t  t a x  t a k e s  a r e  
r e m a r k a b l y  u n r e s p o n s i v e ,  s t a y i n g  c l o s e  t o  8 L%, d e s p i t e  l a r g e  ( i n f e r e n c e s  
i n  o n  p r i c e  s c e n a r i o s .  G o v e r n m e n t ,  h o w e v e r ,  a p p e a r s  t o  w a n t  t a x  t a k e s  t o  
be d i r e c t l y  r e l a t e d  t o  o n  p r i c e s .  We d o u b t  t h a t  t h i s  c o u l d  e v e r  be a c h i e v e d  
a u t o m a t i c a l l y  w i t h i n  t h e  c o n f i n e s  o i  t h e  c u r r e n t  t a x  s t r u c t u r e .  To  r e a l i z e  
p r o g r e s s i v e  t a x  t a k e s  t h e  g o v e r n m e n t  m u s t ,  t h e r e f o r e ,  c o n t i n u e  t o  t a m p e r  
w i t h  t h e  t a x  s y s t e m  w n e n e v e r  o n  p r i c e s  c h a n g e .  M o r e o v e r ,  s i n c e  t a x  r e v e n u e s  
a r e  n o t  t h a t  s e n s i t i v e  t o  t n e  r a t e  o t  PRT ( a s  s h o w n  m  F i g u r e  4 o i  C h a p t e r  4 ) ,  
c h a n g i n g  t h e  r a t e  o f  PRT a i o n e  w i l l  n o t  be  i i k e i y  t o  a c h i e v e  p r o g r e s s i v e
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T a b L e  I B :  C h a n g e s  t o  P o s t - T a x  P r o f i t  E x p e c t a t i o n s  o n  23  P o t e n t i a l L y  C o m m e r c i a l
O i l  f i e  I d s
H e a l  N e t  P r e s e n t  V a l u e s *  p e r  t o n n e  
( 1 9 8 0  £ )
N e t  E f f e c t  o f  a i l  E f f e c t  o f  T a x  E f f e c t  o f  t a x
c h a n g e s ,  e x c l u d i n g  c h a n g e s  s i n c e  c h a n g e s  as  a p e r c e n t
t a x  c h a n g e s  s i n c e  19 75  o f  n e t  e f f e c t  o f  a i l
1 9 / 5  __________ _ _________________ o t h e r  c h a n g e s  (%)
B . i l m o r a  i +  5 . 2 - 1 . 6 31
Co i u m b a + 5 .  1 - i . i 22
T e r n + 5 . 0 - 2 . 0 40
A n d r e w + 4 . 9 - 1 . 5 31
Mabe l + 4 . 9 - 1 . 6 33
T h i s t l e  N t h +4 . 9 - 2 . 3 47
2 0 / 2 + 4 . 9 - 2 . 0 41
S a i  i +4  .'5 - 0 . 3 /
S c a p a +4 . 4 - 0 . 5 L 1
C l a y m o r e  N t h +4 . 3 - 0 . 9 2 1
T - B i o c k + 4 . 2 - i  . l 26
M o n t r o s e  S t h + 4 . 2 - 0 . 4 10
R e n e e + 3 . 4 - 1  . 0 29
A l  wyn + 3 . 3 - 0 . 8 24
C L y d e + 3 . 1 - 1  . i 35
E i d e r +2  . 9 - 0 . 8 28
L y e  11 + 2 . 9 - 1 . 4 48
C r a w f o r d + 2 . 9 “ 1 . / • 59
B r a e  N t h + 2 . 8 - 0 . 6 21
2 / 1 0 + 2 .  / - 1  . / 63
A i w y n  S t h + 2 .  1 - 0 . 3 14
C i n i r + 2 . 0 - 0 . 6 30
1 5 / 2 3 + 1 . 8 - 0 . 8 44
*  d i s c o u n t e d  a t  a r a t e  o f  10% p e r  annum
t a x  t a k e s .  H e n c e ,  a l l o w a n c e s  an d  c o n c e s s i o n s  m u s t  be  a d j u s t e d ,  
i n t e r d e p e n d e n c i e s  b e t w e e n  t a x e s  m u s t  be v a r i e d ,  new t a x e s  m u s t  be i n t r o d u c e d ,  
anci o t h e r  u n p r e d i c t a b l e  c h a n g e s  a r e  n e c e s s a r y  t o  a l t e r  t h e  t a x  t a k e  and  
a r e  i n e v i t a b l e  i f  o i l  p r i c e  e x p e c t a t i o n s  i n c r e a s e .
5 . 5  T a x  C h a n g e s  I r r e v e r s i b i o
I t  h a s  b e e n  s u g g e s t e d  ( t h o u g h  d e n i e d  b y  t h e  g o v e r n m e n t )  t h a t  o n  t a x a t i o n  
may be  u s e d  n s  an  i n s t r u m e n t  o f  d e p l e t i o n  ( 3 6 ) .  By r a i s i n g  t a x a t i o n  n o w ,  
o i l f i e l d s  may be d e f e r r e d  u n t i l  t h e  t i m e  w h e n  t a x a t i o n  i s  l o w e r e d .  N o t  o n l y  
h a s  t h e  i n t e n t i o n  t o  d e f e r  b e e n  d e n i e d  a s  a'  g o v e r n m e n t  p o l i c y  a i m ,  b u t  i t  
i s  a l s o  o f  d u b i o u s  r e l e v a n c e  m  p r i n c i p l e .  One p r e r e q u i s i t e  f o r  t a x  c h a n g e s  
t o  d e f e r  o i l f i e l d  d e v e l o p m e n t s  i s  t h a t  t a x a t i o n  m u s t  be l o w e r e d  a t  some t i m e  
i n  t h e  f u t u r e .  T h i s  see ms  t o  be s u c h  an i m p r o b a b l e  e v e n t  t h a t  i t  may  be 
i g n o r e d  i n  t h e  f o r e s e e a b l e  f u t u r e .  T he  i m m e d i a t e  i m p a c t  o t  l o w e r i n g  
t a x a t i o n  w o u l d  be  x e i t  m  l o w e r  a g g r e g a t e  t a x  r e v e n u e s .  I t  i s  d i i f i c u l t  
t o  i m a g i n e  c i r c u m s t a n c e s  w h e n  g o v e r n m e n t  w o u l d  be p r e p a r e d  t o  s a c r i f i c e  
s h o r t - t e r m  t a x  r e v e n u e s ,  e s p e c i a l l y  wh en  l o n g - r u n  t a x  r e v e n u e s  w o u l d  a l s o  
be n k e i y  t o  d e c l i n e .  H e n c e ,  v i e w i n g  t h e  e f f e c t s  o l  t a x  d y n a m i c s  as  d e f e r r i n g  
o i l f i e l d  d e v e l o p m e n t s  w o u l d  be an i n a c c u r a t e  v i e w  -  t h e  c o n s e q u e n c e s  o f  t a x  
d y n a m i c s  a r e  t o  d e t e r  n o t  d e f e r  d e v e l o p m e n t  d e c i s i o n s .
5 . 4  T h e  D a n g e r  o f  T a m p e r i n g
I i  t h e  UK i s  t o  r e a p  t h e  f u l l  a d v a n t a g e s  o f  i n d i g e n o u s  o i l  p r o d u c t i o n  
t h e  g o v e r n m e n t  s h o u l d  r e f r a i n  f r o m  t a m p e r i n g  w i t h  t h e  N o r t h  Sea  i n c e n t i v e  
s t r u c t u r e .  We h a v e  s h o w n  ho w t h e  d i s t o r t i o n s  c a u s e d  b y  t h e  t a x  s t r u c t u r e  
ana  b y  t a x  c h a n g e s  s o  e a s i l y  w h i t t l e  aw ay  N o r t h  Se a  r e l a t e d  p o t e n t i a l  
b e n e f i t s .  To  a v o i d  s u c h  an  i m p e n d i n g  d i s a s t e r  t h e  g o v e r n m e n t  n e e d s  a 
r a d i c a l  r e t h i n k  o f  i t s  p o l i c y  t o w a r d s  N o r t h  Sea t a x a t i o n .
A l t h o u g h  t h e  t a x  s t r u c t u r e  n e e d s  d r a s t i c  c h a n g e s  t o  e n h a n c e  i t s  
p r o g r e s s i v e n e s s  a n d  t o  p r o t e c t  t h e  c o m m e r c i a l  v i a b i l i t y  o f  t h e  l e s s  
p r o f i t a b l e  d i s c o v e r i e s ,  w i t h o u t  p u r p o s e f u l  i d e a s  t o r  c h a n g e  d i r e c t e d  
e x c l u s i v e l y  a t  t h e s e  p r i n c i p l e s ,  t h e  g o v e r n m e n t  n e e d s  t o  e n s u r e  s t a b i l i t y  
f o r  N o r t h  Se a  i n v e s t o r s .  P o l i t i c o - i n d u c e d  i n s t a b i l i t y  may  be  e n o u g h  m  
i t s e l f  t o  d e t e r  i n v e s t m e n t  -  i t  a d d s  a f u r t h e r  d i m e n s i o n  t o  t h e  u n c e r t a i n t i e s  
t h a t  an  o i l  c o m p a n y  m u s t  f a c e .  G o v e r n m e n t  o f f i c i a l s  m u s t  n o t  be  t e m p t e d  t o  
t a m p e r  o r  t o  e x p e r i m e n t  w i t h  o i l  t a x a t i o n .  I n s t e a d  o f  c o n c e n t r a t i n g  o n  t h e  
N o r t h  S e a  as  a s o u r c e  o f  t a x  r e v e n u e s ,  g o v e r n m e n t  s h o u l d  p a y  g r e a t e r  a t t e n t i o n  
t o  l o n g - t e r m  i n d u s t r y  n e e d s  a n d  be m o r e  a w a r e  o f  t h e  l o n g - t e r m  e c o n o m i c  
b e n e f i t s  w h i c h  a r e  e n d a n g e r e d .  I t  i s  c l e a r  t h a t  i f  m o r e  r e s p o n s i b l e  
g o v e r n m e n t  a t t i t u d e s  d o  n o t  e m e r g e  s o o n  i t  w i l l  be  t o o  l a t e  -  t o o  i a t e t o
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r e v e r s e  da m a g e d  i n d u s t r y  c o n f i d e n c e  a n d  t o o  l a t e  t o  d e v e L o p  t h e  N o r t h  
Sea  t o  a n y t h i n g  c l o s e  t o  i t s  f u l l  p o t e n t i a l .
3 .
4 .
5 .
6 .
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8 .
9 .
t o .
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1 2 .
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1 5 .
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2 0 .
2 .
-  2 5 5  -  
F o o t n o t e s
wK>
T h e  s t r u c t u r e  o f  t h e  a r g u m e n t s  i n  t h i s  c h a p t e r  w e r e  o r i g i n a l l y  
c i r c u l a t e d  m  a S u r r e y  E n e r g y  E c o n o m i c  D i s c u s s i o n  P a p e r ,  C h a n g i n g  
N o r t h  Se a  P r o f i t s  T a x a t i o n  an d  t h e  G a m s  f r o m  O f f s h o r e  O i l , 19 80  
a n d  a b b r e v i a t e d  m  " T a x e s  K i l l i n g  t h e  G o l d e n  G o o s e "  O f f s h o r e  
E n g i n e e r , A p r i l  i 9 8 l .  Some i n i t i a l  t h o u g h t s  w e r e  a i r e d  i n  
l l o b i n s o n  C .  a n d  R o w l a n d  C .  " M a r g i n a l  E f f e c t  o f  PRT C h a n g e s " .
HMSO, W e e k l y  H a n s a r d  ( C o m m o n s ) , i s s u e  N o .  9 9 0 ,  V o l u m e  8 8 6 / 8 8 7 ,
2 i s t  F e b r u a r y - 2 7 t h  F e b r u a r y ,  1 9 7 5 ,  c o l u m n s  29 5  an d  2 9 6 .
i b i d  c o l u m n  291
HMSO W e e k l y  H a n s a r d  ( C o m m o n s ) , I s s u e  N o .  9 9 3 ,  V o l u m e  8 8 8 ,  
i 4 t h  M a r c h - 2 0 t h  M a r c h  1 9 7 5 ,  c o l u m n  1 6 5 9 .
HMSO W e e k l y  H a n s a r d  ( C o m m o n s ) , 2 1 s t  F e b r u a r y - 2 7 t h  F e b r u a r y  1 9 7 5  
o p  c i t ,  c o l u m n  2 9 1 .
M o r g a n  J . ,  " T h e  P r o m i s e  a n d  P r o b l e m s  o f  PR T "  I F S  C o n f e r e n c e  P a p e r s , 
J a n u a r y  1 9 / 6 ,  h i g h l i g h t e d  t h e  s t o r m y  p a s s a g e  o f  PRT f r o m  f i r s t  
B i l l  t o  an A c t .
HMSO, W e e k l y  H a n s a r d  ( C o m m o n s ) ,  I s s u e  N o .  I. L L 8 ,  v o l u m e  9 5 5 ,
2n d  A u g u s t - 3 r d  A u g u s t  1 9 / 8 ,  P a r t  I I  c o l u m n s  7 5 3 - 4 .
i b i d ,  c o l u m n  7 5 5 .
HMSO, W e e k l y  H a n s a r d  ( C o m m o n s ) , I s s u e  N o .  1 14 0 ,  V o l .  9 6 8 ,  
l l t h  J u n e - I 4 t h  J u n e  1 9 7 9 ,  c o l u m n s  25 4  and  2 5 5 .
HMSO, W e e k l y  H a n s a r d  ( C o m m o n s ) , I s s u e  N o .  1 1 6 6 ,  v o l u m e  9 8 0 ,
2 1 s t  M a r c h - 2 7 t h  M a r c h  1 9 8 0 ,  c o l u m n s  1 4 6 4  an d  1 4 6 5 .
i b i d ,  c o l u m n  14 9 7 .
HMSO, W e e k l y  H a n s a r d  ( C o m m o n s ) ,  I s s u e  N o .  1 L 8 7 ,  V o l u m e  
2 0 t h  N o v e m b e r - 2 7 t h  N o v e m b e r  1 9 8 0 ,  c o l u m n  3 1 7 .
i b i d ,  c o l u m n  3 2 0 .
HMSO W e e k l y  H a n s a r d  ( C o m m o n s ) ,  I s s u e  N o .  11.99,  V o l u m e  10 00  
6 t h  M a r c h - 1 2 t h  M a r c h  1 9 8 1 ,  c o l u m n  7 7 1 .
HMSO, W e e k l y  H a n s a r d  ( C o m m o n s ) ,  2 1 s t  F e b r u a r y - 2 / t h  F e b r u a r y  1 9 7 5 ,  
o p  c i t ,  c o l u m n  1 6 6 0 .
HMSO, W e e k l y  H a n s a r d  ( C o m m o n s ) ,  I s s u e  N o .  1 2 3 5 ,  V o l u m e  19 ,
5 t h  M a r c h - l l t h  M a r c h  1 9 8 2 ,  c o l u m n  7 4 5 .
i b i d ,  c o l u m n  7 4 5 .
i b i d ,  c o l u m n  7 4 5
APRT a l t h o u g h  a n n o u n c e d  m  1 9 8 2  d o e s  n o t  a p p l y  u n t i l  t h e  f i r s t  
c h a r g e a b L e  p e r i o d  o f  1 9 8 3 .  T h e  a d j u s t m e n t s  a n n o u n c e d  m  J u n e  L982 
c o n c e r n e d  APRT.
HMSO, W e e k l y  H a n s a r d  ( C o m m o n s ) ,  I s s u e  N o .  1 2 4 7 ,  V o l u m e  2 5 ,  
l l t h  J u n e - 1 7 t h  J u n e  1 9 8 2 ,  c o l u m n  1 0 9 .
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2 1 . H . M .  T r e a s u r y ,  P r e s s  R e l e a s e , 9 t h  J u n e  1 9 8 2 .
2 2 .  T h e  C h a n c e l  L o r ,  S i r  G e o f f r e y  Ho we ,  s t a t e d  e x p L i c i t L y  t h e  c o n n e c t i o n
b e t w e e n  t h e  P u b l i c  S e c t o r  B o r r o w i n g  R e q u i r e m e n t  and  N o r t h . S e a  t a x a t i o n  
w h en  h e  c o m m e n t e d ,
"w e  s h o u l d  u s e  o i l  w i s e l y ,  w i t h  an e y e  t o  o u r  l o n g - t e r m  
e c o n o m i c  i n t e r e s t s .  I n  p a r t i c u l a r ,  we s h o u l d  t a k e  t h e  
o p p o r t u n i t y  o f f e r e e  b y  t h e  g r o w t h  o f  o n  r e v e n u e s  t o  
b r i n g  t h e  l e v e l  o t  p u b l i c  s e c t o r  b o r r o w i n g -  s t e a d i l y  d o w n ,  
an d  t h i s  i s  w h a t  o u r  m e d iu m  t e r m  s t r a t e g y  e n v i s a g e s " .
HMSO, W e e k l y  H a n s a r d ( C o m m o n s ) , 2 l s t - 2 / t h  M a r c h  1 9 8 0 ,  o p  c i t ,  
c o l u m n s  14 6 5  and  1 4 6 6 .  ( N o t  e v e r y o n e  w o u l d  a g r e e  w i t h  t h i s  
u s e  o f  N o r t h  Sea  t a x  r e v e n u e s ) .
2 3 .  See M o r g a n  J .  " T h e  P r o m i s e  an d  P r o b l e m s  o f  P R T " ,  o p  c i t ,  an d  
Kemp A .  " F i s c a l  P o l i c y  a n a  t h e  P r o f i t a b i l i t y  o f  N o r t h  Sea  O i l  
E x p l o r a t i o n "  S c o t t i s h  J o u r n a l  o f  P o n t i c a L  E c o n o m y , V o l  XX L i  
N o .  3 N o v e m b e r  1 9 / 5 .
2 4 .  T h e s e  f o r e c a s t s  a r e  s u p p o s e d  t o  t y p i f y  t h e  l o n g - r u n  f o r e c a s t s  made
by t h e  o i l  i n d u s t r y ,  n o t  n e c e s s a r i l y  b y  o t h e r  e c o n o m i c  f o r e c a s t e r s  -  
s e e  l o r  e x a m p l e  M o r g a n  J .  " T h e  P r o m i s e  an d  P r o b l e m s  o f  P R T " ,  o p  c i t ,  
R o b i n s o n  C .  an a  M o r g a n  J .  " T h e  E c o n o m i c  C o n s e q u e n c e s  o f  C o n t r o l l i n g  
t h e  D e p l e t i o n  o f  N o r t h  Se a  O n  an d  G a s " ,  T r a d e  P o l i c y  R e s e a r c h C e n t r e ,  
L o n d o n ,  J a n u a r y  1 9 / 6 ,  Wood M a c k e n z i e  R e p o r t s  o n  N o r t h  Sea O i l ,
Wood M a c k e n z i e ,  E d i n b u r g h ,  1 9 / 4  and  1 9 / 5  an a  M a c k a y  D . I .  and  M a c k a y  G . A .  
T he  P o l i t i c a l  E c o n o m y  o f  N o r t h  Sea O i l , M a r t i n  R o b e r t s o n ,  L o n d o n  1 9 / 5 .
2 5 .  A p a r t  f r o m  t h e  r e v i s e d  Wood M a c k e n z i e  R e p o r t s  ( w h i c h  h a v e  be e n  
r e i e r r e d  t o  t h r o u g h o u t  t h i s  s e c t i o n ) ,  s e e  R o b i n s o n  C .  and  R o w l a n d  C .
" A n  E c o n o m i c  A n a l y s i s  o l  B r i t i s h  N o r t h  Sea  O i l  S u p p l i e s " ,  m  
W o r k s h o p s  o n  E n e r g y  S u p p l y  a n u  D e m a n u , OECD, P a r i s  19/8, R o b i n s o n  C .  
a n d  M o r g a n  J .  N o r t h  Se a  O n  m  t h e  F u t u r e :  E c o n o m i c  A n a l y s i s  a n d  
G o v e r n m e n t  P o l i c y , M a c m i l l a n ,  L o n d o n  1 9 / 8 ,  an a  R o b i n s o n  C .  a n a  R o w l a n d  C .  
" M a r g i n a l  E i t e c t  o x  PRT C h a n g e s "  o p  c i t .
2 6 .  See  Ray  G.  an u  R o w l a n d  C . ,  T he  M e d iu m  T e r m  O u t l o o k  f o x  O i l  P r i c e s ,
S u r v e y  E n e r g y  E c o n o m i c s  D i s c u s s i o n  P a p e r ,  J a n u a r y  1 9 8 0 ,  R o w l a n d  C .  
C h a n g i n g  N o r t h  Se a  P r o f i t s  T a x a t i o n  a n d  t h e  G a i n s  f r o m  O f f s h o r e  O i l , 
o p  c i t ,  R o w l a n d  C . " T a x i n g  N o r t h  Se a  O i l  P r o f i t s  m  t h e  UK: S p e c i a l  
N e e d s  an d  t h e  E f f e c t s  o r  P R T " ,  E n e r g y  E c o n o m i c s  1 9 8 0 ,  J o h n s o n  C .
N o r t h  Se a  E n e r g y  W e a l t h  1 9 6 5 - 1 9 8 5 , F i n a n c i a l  T i m e s  P r e s s ,  L o n d o n  1 9 79  
Kemp A .  an d  C o h e n  D .  T h e  I m p a c t  o i  t h e  S y s t e m  o f  P e t r o l e u m  T a x a t i o n  i n  
t h e  UK o n  o i l  o p e r a t i o n s  an a  G o v e r n m e n t  R e v e n u e , F r a s e r  o f  A i l a n a e r  
I n s t i t u t e  R e s e a r c h  M o n o g r a p h  No 8 ,  U n i v e r s i t y  o f  S t r a t h c l y d e  1 9 8 0  
Wood M a c k e n z i e  T h e  N o r t h  Se a  m  P e r s p e c t i v e , E d i n b u r g h  1 9 / 9 ,  S c o t t ,
G o f f  an d  H a n c o c k  N o r t h  Se a  O i l :  A ne w D e c a d e , L o n d o n ,  J a n u a r y  1 9 8 0  
a n d  S c o t t ,  G o f f  a n d  H a n c o c k  The  S m a l l  O n  C o m p a n i e s ;  A ne w D e c a d e ,
L o n d o n ,  F e b r u a r y  1 9 8 0 .
2 / .  See  R o w l a n d  C .  " C h a n g i n g  N o r t h  Sea  P r o f i t s  T a x a t i o n  a n d  t h e  G a m s  f r o m
O f f s h o r e  O i l " ,  o p  c i t ,  R o w l a n d  C .  " T a x e s  K i l l i n g  t h e  G o l d e n  G o o s e " ,
o p  c i t ,  an a  Kemp A .  an d  R o s e  D .  " B u d g e t  C h a n g e s  i n  O i l  T a x a t i o n "  
P e t r o l e u m  E c o n o m i s t  A p r i l  1 9 8 1 .
2 8 .  Se e  f o o t n o t e  2 m  c h a p t e r  4 as  w e l l  as  R o w l a n d  C .  "UK N o r t h  Se a  T a x
C h a n g e s " ,  N o r o i 1 , May  1 9 8 2 ,  R o w l a n d  C .  "UK O f f s h o r e  A c t i v i t y  a n d  
T a x  S t i m u l i * ' '  c h a p t e r  L8 m  E u r o p e a n  P e t r o l e u m  O i l  a n d  Gas  C o n f e r e n c e  
P r o c e e d i n g s  1 9 8 2 ,  C h a s e  M a n h a t t a n  B a n k ,  W o r l d  O i l  P r i c e  P r o s p e c t s  
New Y o r k ,  1 9 8 2 ,  a n d  S c o t t ,  G o f f  and  H a n c o c k , UK O i l  a n d  Gas  R e v i e w , 
L o n d o n ,  1 9 8 2 .
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2 9 .  See M o r g a n  J  " T h e  P r o m i s e  and  P r o b l e m s  o f  P U T " ,  o p  c i t ,  R o b i n s o n  C .
a n a  M o r g a n  J .  N o r t h  Se a  O i l  i n  t h e  F u t u r e ;  E c o n o m i c  A n a l y s i s  an d  
G o v e r n m e n t  P o l i c y , o p  c i t .  L i k i e r m a n  A.  " C o s t  E s c a l a t i o n  a n d
N o r t h  Sea B o n a n z a "  B a n k e r s  M a g a z i n e  V o l  L L X X i ,  No 1 6 0 3 ,  O c t o b e r  1 9 / / ,  
D e p t  o t  E n e r g y  N o r t h  Sea  C o s t  E s c a l a t i o n  S t u d y ,  P a r t  l , HMSO,
L o n d o n  1 9 7 6 ,  a n d  P e a t  W a r w i c k  M i t c h e l l  &, Co &, A t k i n s  P l a n n i n g  
N o r t h  Se a  C o s t  E s c a l a t i o n  S t u d y ,  P a r t  2 , HMSO L o n d o n  1 9 / 6  
( a v a i l a b l e  as  D e p t  o t  E n e r g y  P a p e r  N u m b e r  / ) .
3 0 .  T h e  c a u s e  o f  t h e  s h o r t a g e  i s  n o t  r e l e v a n t  t o  t h e  r e s p o n s e s  o n e  w o u l d
w i s h  t o  s e e  m  UK o i l  d e m an d  a n d  s u p p l y ,  s o  l o n g  as  t h e  s h o r t a g e  i s
p r e s u m e d  t o  p e r s i s t .  I f  t h e  s h o r t a g e  i s  o n l y  t e m p o r a r y  t h e n  o n e  may
w i s h  t o  da m p e n  t h e  deman d  an d  s u p p l y  r e s p o n s e s  a n d  t h u s  a v o i d  c o s t l y  
c h a n g e s  i n  e n e r g y  u s i n g  e q u i p m e n t  o r  i n  new s u p p L y  d e v e l o p m e n t s .  I t  
i s ,  h o w e v e r ,  w i d e l y  r e c o g n i s e d  t h a t  o i l  w i l l  be c om e i n c r e a s i n g l y  
s c a r c e  t o w a r d s  t h e  e n d  o f  t h e  c e n t u r y  an d  t h a t ,  d u r i n g  t h e  t r a n s i t i o n  
t o  a n o n - o i l  b a s e d  e r a ,  s h o r t a g e s  w i l l  p e r s i s t .  R a y  G.  and  R o w l a n d  C .
T h e  M e d iu m  T e r m  O u t l o o k  f o r  O i l  P r i c e s , o p  c i t ( e x p l a i n  t h i s  e f f e c t .
3 1 .  T h e  c o m p e t i t i v e  n a t u r e  o f  t h e  UK o i l  e x t r a c t i o n  i n d u s t r y  i s  r e v i e w e d
m  R o b i n s o n  C .  a n d  R o w l a n d  C .  " N o r t h  Se a  O i L  a n d  G a s "  m  T h e  S t r u c t u r e  
o f  B r i t i s h  I n d u s t r y , ( e d ) J o h n s o n  P .  G r a n a d a ,  L o n d o n ,  1 9 8 0 .
3 2 .  T h e s e  25  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s  a r e  l i s t e d  i n  T a b l e  / .
3 3 .  T h i s  may be an o v e r e s t i m a t e  o f  t h e  a g g r e g a t e  c a s h  f l o w ,  s i n c e  we n o t
o n l y  u s e  c o n t e m p o r a r y  e x p e c t a t i o n s  o f  c o s t  i n f l a t i o n ,  b u t  we a l s o  u s e  
t h e  l o w e r  e s t i m a t e s  o f  r e a l  f i e i d - b y - f i e i d  c o s t s ,  w h i c h  ( i f  a n y t h i n g )  
m i g h t  be  t o w e r  t h a n  t h e  e s t i m a t e s  o f  r e a l  c o s t s  a c t u a l l y  made  i n  
1 9 / b  b e c a u s e  t h e  c o s t  e x p l o s i o n  may  h a v e  b e e n  p a r t i a l L y  e x p e c t e d ^  
e v e n  m  1 9 / 5 .  O f f s e t t i n g  t h i s  b i a s  t h e r e  i s  a r e a s o n  t o  b e l i e v e
t h e  a g g r e g a t e  c a s h  f l o w s  may  be  an u n d e r e s t i m a t e .  A t  a c o n s t a n t  
p r i c e  o f  $ 1 2 . 5 0 ,  s e v e r a l  f i e l d s  w o u l d  h a v e  b e e n  s c a l e d  do w n  b e c a u s e  
some o f  t h e  c a p i t a l  s p e n d i n g  s i n c e  19 75  w o u l d  n o t  be c o m m e r c i a l l y
v i a b l e .  T h i s  b i a s ,  h o w e v e r ,  n e e d  n o t  c o n c e r n  u s  h e r e .  We a r e
c o n c e r n e d  l e s s  w i t h  t h e  a b s o l u t e  p r o s p e c t s  f o r  t h e  i n d u s t r y  a n d  m o r e  
w i t h  t h e  r e l a t i v e  i m p a c t  o f  o i l  p r i c e  c h a n g e s .  T h e  d o w n w a r d  b i a s  
w i l l  a f i e c t  t h e  c a s h  f l o w s  u n d e r  a l l  o n  p r i c e  f o r e c a s t s  a n a  l e a v e  t h e  
r e l a t i v e  i m p a c t  u n a f f e c t e d .  F o r  c o m p a r i s o n  p u r p o s e s ,  i f  we u s e  c u r r e n t  
e s t i m a t e s  o f  f i e i d - b y - f i e i d  r e a l  c o s t s  r a t h e r  t h a n  c o n t e m p o r a r y  
e s t i m a t e s  o f  r e a l  c o s t s ,  F i g u r e  1 w o u l d  be r e p l a c e d  b y  F i g u r e  ( l ) .
T h e  a n a l y t i c a l  p o i n t s  w o u l d  n o t  be a l t e r e d .
3 4 .  R o b i n s o n  C .  a n d  M o r g a n  J .  N o r t h  Sea  O i l  i n  t h e  F u t u r e ;  E c o n o m i c  A n a l y s i s  
a n d  G o v e r n m e n t  P o l i c y , o p  c i t ,  d e s c r i b e  t h e  g e o l o g i c a l  a n d  g e o g r a p h i c  
s e t t i n g s  as  w e n  as  t h e  t e c h n o l o g y  t h a t  w o u l d  be  u s e d  t o  d e v e L o p  s u c h  
a s s u m e d  new d i s c o v e r i e s .
3 5 .  See H . M .  T r e a s u r y  P r e s s  R e l e a s e  O i l  T a x a t i o n , HMSO, L o n d o n ,  9 t h  J u n e  1 9 8 2 .
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p a r a g r a p h  9 3 ,  an d  t h e  M em or an dum  b y  t n e  S e c r e t a r y  o f  S t a t e  l o r  E n e r g y  
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HMSO, 3 i s t  A u g u s t ,  1 9 8 2 ,  p a r a g r a p h  2 1 .
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Chapter (j; An Econometric Analysis ot O il Reserves on the UK Continental 
S h e n
L. Introduction
In the previous two chapters it was established that the impact ot taxation, 
via its comparative static ana its dynamic effects , may have impacts that 
are not intended and that are not desirable. These chapters detaiLed the 
nature oL tax oiiocts but made 110 attempt to quantity these effects. We now 
turn to analysing the extent of the effect on development decisions 
empirically. To this end a behavioural, model of tne oil extraction industry, 
that w i n  permit such a quantification, is constructed. The model is 
constructed in this chapter and is employed m  tne following chapter to 
yieLd estimates of the effects of taxation on the extent 0 1 recoverable 0 1 1  
reserves.
Non-renewable energy supply is an ambiguous title lor two interreaited but 
different topics. First it relates to the timing of production - whether 
to produce now or Later - ana second to the total volume of reserves that 
wi ll be extracted from a resource bearing deposit during its Life. The 
first topic has received much attention from economists m  both applied ana 
academic research (1 ), where the incentives facing resource explorers and 
extractors have been ldontilieu, quantified and categorised in order to 
pinpoint the scale and direction 0 1 a desirable depletion policy. Although 
no unquestionable conclusions can yet be drawn from the research, the 
arguments are w e n  known.
Paradoxically, the more fundamental topic concerning the size ot the
non-renewabie resource base has received much less attention. Estimates of
reserves are made according to ad hoc economic, geological or administrative
principles which can only be vagueLy interpreted by anyone other than the
estimator and which tena 10 have little economic meaning. The commonest
classification of reserves splits an oil basin into proven, probable and
p o s s i b l e  r e s e r v e s  ( 2 ) ,  t h a t  i s  p r o v e n ,  p r o b a b l e  an d  p o s s i b l e  f o r  g i v e n
( b u t  u s u a i i y  u n s t a t e d )  e c o n o m i c  c o n d i t i o n s .  W h i l e  t h i s  c l a s s i f i c a t i o n  h a s
b e e n  m e a n i n g f u l  m  t h e  p a s t ,  s i n c e  t h e  e a r l y  L 9 / 0 s  e x t r a c t i o n  c o s t s  and
especially o n  prices have become so volatile that the classification is,no
L o n g e r  p a r t i c u l a r l y  h e l p f u l .  I n s t e a d  t h e  e c o n o m i c  c o n d i t i o n s  w h i c h  d e t e r m i n e
oil supply must be considered explicitly rather than implicitly. This
c h a p t e r  a t t e m p t s  s u c h  a q u a n t i t a t i v e  a n a l y s i s  m  an a r e a  w h i c h  seem s
p a r t i c u l a r l y  w e a k ,  n a m e l y  t n e  e s t i m a t i o n  o f  t h e  011 r e s e r v e s  o n  t h e  UK
oContinental Shell soutn of the 62 N Latitude.
2. Methodology - General
2 . 1  O i l  D e p o s i t s
I f  we w i s h  t o  e s t i m a t e  r e c o v e r a b l e  o i l  r e s e r v e s  we m u s t  f i r s t  r e c o g n i s e  t h e  
n a t u r e  01 an  o i l  d e p o s i t .  O i l  a c c u m u l a t e s  by  m o v i n g  t h r o u g h  p e r m e a b L e  r o c k s  
u n t i l  i t  r e a c h e s  a p o s i t i o n  w h e r e  i t s  d r i v i n g  f o r c e  i s  i n s u f f i c i e n t  t o  
move  i t  l u r t h e r  ( 3 ) .  W h e r e  t h e  p e r m e a b l e  o i l - b e a r i n g  r o c k s  a r e  s e a i e u  by  
i m p e r m e a b l e  s u r f a c e s  t h e n  t h e  d e n s i t y  o f  o n  w i n  be g r e a t e r  an a  t h e  d e p o s i t  
w i l l  pe e a s i e r  t o  e x t r a c t .  As m o s t  r o c k s  h o l d  some o l l ,  i t  i s  c L e a r  t h a t  
c a l c u l a t i o n s  o i  r e s e r v e s - m - p l n c e  w i l l  y i e l d  m a s s i v e  b u t  m e a n i n g l e s s  f i g u r e s .  
I n s t e a d  we n e e d  t o  k n o w  h o w  e a s y  i t  i s  t o  e x t r a c t  e a c h  b a r r e l  o f  o i l  f r o m  t h e  
d e p o s i t ,  o r  e q u i v a l e n t l y ,  how  c o s t l y .  To  d e t e r m i n e  ho w  c o s t l y  t h e  e x t r a c t i o n  
o f  e a c h  b a r r e l  i s ,  we n e e d  t o  k n o w  who i s  e x t r a c t i n g  t h e  o i l  and  o n  w h a t  
c r i t e r i a  t h e i r  i n v e s t m e n t  d e c i s i o n s  a r e  b a s e d .
2 . 2  T h e  C o r p o r a t e  R o i e
I n  t h e  UK,  p r i v a t e  c o m p a n i e s  w h i c h  s e e k  t o  i n c r e a s e  p r o f i t s  a s  o n e  o l  s e v e r a l  
o p e r a t i o n a l  c r i t e r i a  a r e  r e s p o n s i b l e  l o r  e x t r a c t i n g  o i l ,  and  t h u s  we n e e d  . t o  
a s s e s s  c o r p o r a t e  c r i t e r i a .  F o r  e a c h  o i l  p r o s p e c t  i f  a r e p r e s e n t a t i v e  c o m p a n y  
c o n s i d e r s  a n  o r  a p a r t  o f  t h e  o i l  a c c u m u l a t i o n  t o  be w o r t h w h i l e  t h e n  t h i s  
p a r t  o l  t h e  o i l  u n d e r g r o u n d  s h o u L d  be c o u n t e d  as  r e c o v e r a b l e  r e s e r v e s ;  i f  t h e  
c o m p a n y  d o e s  n o t  c o n s i d e r  t h e  p r o s p e c t  t o  be v i a b l e  t h e n  t h e  o n  u n d e r g r o u n d  
s h o u l d  n o t  e n t e r  o u r  r e s e r v e  e s t i m a t e .  T h e  f a c t o r s  d e t e r m i n i n g  a c o m p a n y ' s  
w i l l i n g n e s s  t o  e x t r a c t  o i l  f r o m  a n y  g i v e n  d e p o s i t  a r e  v a r i e d  and  n u m e r o u s .  
Among t h e  m o s t  i m p o r t a n t  f a c t o r s  a r e  t n e  g e o l o g i c a l ,  g e o g r a p h i c  a n d  c l i m a t i c  
c i r c u m s t a n c e s  o f  t h e  p r o s p e c t ,  w h i c h  d e t e r m i n e  t h e  e x p e c t e d  d e v e l o p m e n t  
an d  o p e r a t i n g  c o s t s ,  t h e  e x p e c t e d  p r i c o  o f  o i i , w h i c h  w i t h  p r o d u c t i o n  r a t e s  
d e t e r m i n e s  t h e  n k e i y  r e v e n u e  p r o f i l e ,  g o v e r n m e n t  p o l i c i e s  t o w a r d s  o i i  
p r o d u c e r s  s u c h  as  t a x a t i o n  o r  d e p l e t i o n  c o n t r o l ,  a n d  t h e  a v a i l a b l e  
i n v e s t m e n t  o p t i o n s  w h i c h  t h e  c o m p a n y  m i g h t  o t h e r w i s e  p u r s u e  i f  x t  d i d  n o t  
i n v e s t  m  t h e  UK o i l  p r o s p e c t .  I f  we k n e w  a i l  t h e s e  f a c t o r s  t h e n  i t  w o u l d  
be  a t r i v i a l  e x e r c i s e  t o  q u a n t i f y  UK r e s e r v e s .
2 . 3  T h e  I n f l u e n c e  o i  P r i c e s
P e r h a p s  t h e  m o s t  c r u c i a l  ( b u t  c e r t a i n l y  t h e  m o s t  v o l a t i l e )  o f  t h e s e  f a c t o r s  
i s  t h e  p r i c e  o x  c r u d e  o i l .  U n f o r t u n a t e l y ,  t h e  i n f l u e n c e  o f  p r i c e s  o n  
r e s e r v e  e s t i m a t e s  i s  n o t  e x p l i c i t l y  r e c o g n i s e d  m  o f f i c i a l  p u b l i c a t i o n s .
F o r  e x a m p L e ,  t h e  D e p a r t m e n t  o f  E n e r g y ' s  a n n u a l  B r o w n  B o o k  ( 4 )  g i v e s  a r a n g e  
l o r  r e s e r v e  e s t i m a t e s  w i t h o u t  c o m m e n t i n g  o n  t h e  u n d e r l y i n g  o i l  p r i c e
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a s s u m p t i o n s ,  an d  i t  i s  n o t  e v e n  c l e a r  w h e t h e r  t h e  i m p L i c i t  p r i c e s  a s s u m e d  
i n  r e s e r v e  c a l c u l a t i o n s  a r e  c o n s i s t e n t  w i t h  o f f i c i a l  a s s u m p t i o n s  made 
e L s e w h e r e .  W i t h o u t  a n o t i o n  o f  p r i c e  t h e  r e s e r v e  e s t i m a t e s  c a n n o t  be 
1n t e r p r e  t e d .
O u t s i d e  o f f i c i a l  c i r c l e s  t h e r e  a r e  a f e w  p u b l i s h e d  s t u d i e s  w h i c h  r e c o g n i s e  
t h e  i n f l u e n c e  o f  p r i c e s  ( 5 ) .  W i t h o u t  e x c e p t i o n  t h e s e  s t u d i e s  d e t e r m i n e  t h e  
m i n i m u m  f i e l d  s i z e  w h i c h  i s  c o m m e r c i a l l y  v i a b l e  a t  a g i v e n  p r i c e ,  a n d  w i t h  
a d i s t r i b u t i o n  o f  f i e l d  s i z e s  i n  p l a c e ,  u s e  t h i s  t o  d e v i s e  r e s e r v e  e s t i m a t e s  
f o r  t h e  UKCS . As l a r g e  f i e l d s  a r e  a s s u m e d  t o  h a v e  l o w e r  u n i t  c o s t s ,  w i t h  
l o w  o i l  p r i c e s  l a r g e  f i e l d s  a l o n e  a r e  a s s u m e d  t o  be e x p l o i t e d .  As p r i c e s  
r i s e ,  s m a l L e r  f i e l d s  be com e w o r t h w h i l e  a n d  t h e  c o m m e r c i a l  r e s e r v e  b a s e  
e x p a n d s .
N a t u r a l l y  much a t  t e n t , i o n  i s  p a i d  t o  t h e  d i s t r i b u t i o n  o f  f i e l d  s i z e s  i n  
p l a c e .  I n d e e d  some m o d e l s  ( 6 )  a r e  e x c l u s i v e l y  c o n c e r n e d  w i t h  t h i s  
d i s t r i b u t i o n  an d  u s e  e s t i m a t e s  o f  t h i s  d i s t r i b u t i o n  a l o n e  t o  e s t i m a t e  
r e c o v e r a b l e  r e s e r v e s .  N o n e  o f  t h e s e  m o d e l s  u s e s  e c o n o m e t r i c  t e c h n i q u e s  
t o  e s t i m a t e  t h e  p a r a m e t e r s  a n d  c o n s e q u e n t l y  t h e y  a l l  t e n d  t o  p a s s  o n  t h e  
m o d e l l e r ' s  s u b j e c t i v e  i n t e r p r e t a t i o n  o f  g e o l o g i c a L  d a t a .
T h e r e  a r e  t w o  f u n d a m e n t a l  r e a s o n s  w h y  we c a n n o t  a d o p t  t h e  " m i n i m u m  c o m m e r c i a l  
f i e l d  s i z e "  a p p r o a c h .  F i r s t ,  e x p e r i e n c e  t o  d a t e  s u g g e s t s  t h a t  l a r g e r  f i e l d s  
d o  n o t  n e c e s s a r i l y  h a v e  l o w e r  u n i t  c o s t s .  T h e  t h e o r y  c a n n o t  a c c o u n t  f o r  t w o  
o f  t h e  e a r l i e s t  d i s c o v e r i e s  -  A r g y l l  an d  A u k  -  w h i c h  a r e  b o t h  s m a l l  b u t  
c o m m e r c i a l l y  a t t r a c t i v e  u n d e r  e v e n  p e s s i m i s t i c  p r i c e  f o r e c a s t s .  N o r  c a n  t h e  
t h e o r y  e x p l a i n  t h e  l a r g e  u n i t  c o s t  d i i f e r e n t i a l s  b e t w e e n  f i e L d s  o f  r o u g h l y  
t h e  same s i z e  ( a n a  m  some i n s t a n c e s  o f  n e i g h b o u r i n g  l o c a l i t i e s )  -  f o r  
e x a m p l e ,  C o r m o r a n t  N o r t h ,  F u l m a r ,  M a g n u s  a n d  T h i s t l e  a r e  e a c h  b e l i e v e d  t o  
h o l d  a r o u n d  70  m i l  L i o n  t o n n e s  o f  r e c o v e r a b l e  o i l  y e t  t h e i r  c o s t s  i n c l u d i n g  
a r e t u r n  o n  c a p i t a l  ( 8 )  r a n g e  f r o m  u n d e r  £ 2 0  p e r  t o n n e  t o  £ 5 0  p e r  t o n n e  
( m  r e a l  19 8 0  s t e r l i n g  t e r m s ) .  N o r t h  Se a  e x p e r i e n c e  i s  n o t  c o n s i s t e n t  w i t h  
t h e  t h e o r y  t h a t  s i z e  i s  s o l e L y  r e l a t e d  t o  p r o f i t a b i l i t y .  S e c o n d ,  e v e n  i f  
l a r g o  f i e l d s  a r e  m o r e  p r o f i t a b l e ,  t h e  a p p r o a c h  p r e s u p p o s e s  t h a t  t h e  i m p a c t  
o f  t h e  t a x  s y s t e m  i s  s u c h  t h a t  m o r e  p r o f i t a b l e  H e l d s  p a y  p r o p o r t i o n a t e l y  
m o r e  t a x .  M o s t  c o m m e n t a t o r s  d e n y  t h i s  p r o p o s i t i o n  ( 9 ) .  M o r e o v e r ,  we w i s h  
t o  u s e  o u r  m o d e l  t o  a s s e s s  t h i s  p r o p o s i t i o n  a n d ,  h e n c e ,  m u s t  d e v e l o p  o u r  
m o d e i  i n d e p e n d e n t l y  o f  s u c h  a s s e r t i o n s .
2 . 4  C u m u l a t i v e  A p p r o a c h
A l t h o u g h  we d i s m i s s  t h i s  t h e o r y ,  e x p l a i n e d  a b o v e ,  we d o  u t i l i s e  some 
s i m i l a r  C o n c e p t s  « n o t a b l y  t h a t  o f  ' i p i y  p r i c e " .  B u t  r a t h e r  t h a n .
c o n c e n t r a t i n g  o n  ho w t h e  c h a r a c t e r i s t i c s  o f  m a r g i n a l l y  c o m m e r c i a l  f i e l d s  
c h a n g e  as  o i l  p r i c e s  c h a n g e ,  o u r  m e t h o d o l o g y  c o n s t r u c t s  a c u m u l a t i v e  s u p p l y  
c u r v e  s h o w i n g  ho w  t o t a l  r e c o v e r a b l e  r e s e r v e s  e x p a n d  as  o i l  p r i c e s  i n c r e a s e .  
C o n s i d e r i n g  o n l y  e x t e n s i v e l y  e x p l o r e d  r e g i o n s ,  we i m p u t e  f r o m  e x p e c t e d  c o s t  
d a t a  an d  t a x  s c h e d u l e s  t h e  p r i c e  a t  w h i c h  e a c h  and  e v e r y  f i e l d  i n  a r e g i o n  
b e c o m e s  c o m m e r c i a l l y  v i a b l e .  A t  d i f f e r e n t  o i l  p r i c e s  we c a n  t h e n  i n f e r  t h e  
L e v e l  o f  r e c o v e r a b l e  r e s e r v e s  f r o m  t h e  r e g i o n  b y  c u m u l a t i n g  o n l y  t h o s e  
f i e l d s  w h i c h  w o u l d  be  c o m m e r c i a l l y  v i a b l e .  T h i s  y i e l d s  a s c a t t e r  o f  p o i n t s  
o n  a s i m u l a t e d  . s u p p l y  c u r v e  -  p o i n t s  w h i c n  a r e  u s e d  t o  e s t i m a t e  t h e  t r u e  
s u p p l y  c u r v e .
3 .  M e t h o d o l o g y  -  S p e c i f i c
3 . 1  D a t a  A r e a
U n d e r  t h e  f i r s t  f o u r  L i c e n c e  r o u n d s  ( c o m p l e t e d  i n  1 9 6 4 ,  1 9 6 5 ,  1.970 an d  1972 )
some 8 6 3  b l o c k s  w e r e  i s s u e d  t h a t  h a v e ,  b y  n o w ,  b e e n  f a i r l y  e x t e n s i v e l y  
e x p l o r e d .  T h e  l i c e n s i n g  r e g u l a t i o n s  e n s u r e  t h a t  a t  l e a s t  o n e - h a l f  o f  t h e  
l i c e n s e d  a c r e a g e  i s  r e l i n q u i s h e d  a f t e r  s i x  y e a r s ,  e n c o u r a g i n g  o p e r a t o r s  t o  
e x p l o r e  t h e  l i c e n s e d  a r e a  i n  o r d e r  t h a t  t h e  b e t t e r  p o r t i o n  i s  n o t  
r e l i n q u i s h e d .  I n  f a c t ,  c l o s e r  t o  t h r e e - q u a r t e r s  o f  t h e  a c r e a g e  h a s  b e e n  
r e l i n q u i s h e d  ( i 0 ) .  New d i s c o v e r i e s  o n  t h i s  a c r e a g e  a r e  u n l i k e l y .  F o r  t h e  
f i f t h  ( c o m p l e t e d  m  1 9 7 7 )  a n d  s u b s e q u e n t  l i c e n c e  r o u n d s  e x p l o r a t i o n  i s  
n o t  y e t  c o m p l e t e  a n d  f u r t h e r  d i s c o v e r i e s  a r e  L i k e l y ,  We m u s t  t h e n  r e s t r i c t  
o u r  a t t e n t i o n  t o  t h e  a c r e a g e  l i c e n c e d  p r i o r  t o  1 9 / 6 ,  w h en  i t  i s  r e a s o n a b l e  
t o  p r e s u m e  t h a t ,  b y  an d  L a r g e ,  a l l  t h e  f i n d s  t h a t  w i l l  be  made h a v e  b e e n  
m a d e .  A f i n d  s u c h  as  C l y d e ,  made o n  a f i f t h  r o u n d  L i c e n c e ,  i s  n o t  
r e l e v a n t  t o  o u r  s t u d y .
N o t  a l l  t h e  8 6 3  b l o c k s  ( 1 1 )  c o v e r  p o t e n t i a l  o i l - b e a r i n g  s t r a t a -  A l a r g e  
n u m b e r  c o v e r  g a s  f o r m a t i o n s  o f f  E a s t  A n g l i a  and  some c o v e r  a r e a s  t h a t  a r e  
n o t  o v e r  r e c o g n i s e d  g e o L o g i c a l  b a s i n s .  T h r e e  o i l - b e a r i n g  b a s i n s ,  h o w e v e r ,  
w e r e  c o v e r e d  q u i t e  e x t e n s i v e l y  -  t h e  E a s t  S h e t L a n d  b a s i n ,  t h e  N o r t h e r n  N o r t h  
Sea  b a s i n  and  t h e  M o r a y  F i r t h  b a s i n  ( 1 2 )  -  and  i t  i s  t h e s e  l i c e n c e d  b L o c k s  
( t o t a l L m g  some 2 3 8  b l o c k s )  t o  w h i c h  o u r  d a t a b a s e  m u s t  be  r e s t r i c t e d .  H e n c e ,  
we w i 1 L e x c l u d e  f r o m  c o n s i d e r a t i o n  d i s c o v e r i e s  s u c h  as  C l a i r ,  l o c a t e d  t o  t h e  
W e s t  o f  t h e  S h e t l a n d s .
P a r t i c u l a r s  o f  t h e  f i n d s  made o n  t h e  d a t n b a s o  b l o c k s  v a r y  w i d e l y .  I n d e e d ,  
m an y  a r e  t o o  c o m p l e x ,  t o o  r e m o t e  an d  t o o  t h i n l y  f o r m e d  e v e r  t o  be  o f  a n y  
c o m m e r c i a l  i n t e r e s t .  T h e r e  a r e ,  h o w e v e r ,  a n u m b e r  o f  c o m m e r c i a l  p r o s p e c t s  
a m o n g s t  t h e s e  f i n d s .  A l l  o f  t h e  2 5  " e s t a b l i s h e d  c o m m e r c i a l "  o i l f i e l d s
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t h a t  h a v e  b e e n  d e c l a r e d  t o  be v i a b l e  b y  t h e i r  o p e r a t o r s  a r e  f i n d s  made o n
l i c e n c e s  i s s u e d  p r i o r  t o  1 9 7 6  and  a r e  l o c a t e d  m  o n e  o i '  t h e  t h r e e  b a s i n s
L i s t e d  a b o v e .  A l s o ,  t h e r e  i s  a L i s t  o f  f i e  i d s  c u r r e n t l y  u n d e r g o i n g  f u r t h e r  i
i
a p p r a i s a 1.
3 . 2  S i m u l a t e d  D a t a b a s e
j
I
As o u r  b a s i c  s o u r c e  o f  i n f o r m a t i o n  i s  d e c l a r e d  c o m p a n y  p l a n s ,  we a r e  o n l y  
l i k e l y  t o  Know a n  t h e  f i e l d s  w h i c h  a r e  v i a b l e  a t  c u r r e n t  o i l  p r i c e s  a n d  o i l  
p r i c e  e x p e c t a t i o n s .  We may  Know o f  an  o c c a s i o n a l  d i s c o v e r y  w h i c h  w o uL d  be !
i
c o m m e r c i a l  a t  p r i c e s  h i g h e r  t h a n  c u r r e n t l y  e x p e c t e d ,  b u t  we w o u l d  be u n l i k e l y  j
t o  k n o w  o x  a i L  t h e  p r o j e c t s  v i a b l e  a t  t h i s  h i g h e r  p r i c e .  S o ,  w h i l e  we may  I
be  j u s t m e d  m  s u p p o s i n g  a n  f i n d s  v i a b l e  a t  c u r r e n t  p r i c e s  h a v e  b e e n  
a n n o u n c e d ,  we w o u l d  n o t  be  j u s t i f i e d  m  s u p p o s i n g  t h a t  t h e  a n n o u n c e d  f i e l d s  
i n c l u d e  a n .  e v e n t u a l  d i s c o v e r i e s .  I n d e e d ,  t h i s  i s  o n e  p u r p o s e  o f  t h e  j
e s t i m a t i o n s  -  t o  f o r e c a s t  t h e  e x t e n t  o l  a d d i t i o n a l  d i s c o v e r i e s  a t  h i g h e r  o i l
i
p r i c e s .  I t  l o n o w s  t h a t  we m u s t  d e v i s e  some m ea ns  t o  s e l e c t  i r o m  t h e  many  
a n n o u n c e d  i i n d s  t h o s e  w h i c h  a r e  ( o r  w i l l  b e )  v i a b l e  a t  c u r r e n t  p r i c e s .
D i a g r a m  i  i l l u s t r a t e s  t l i e  t y p e  o i  b i a s  t n a t  m i g h t  e n t e r  o u r  a n a l y s i s  i i  we uo
n o t  t r e a d  c a r e i u i i y .  I i  we r a n k  a i l  t h e  d i s c o v e r i e s  by  t h e i r  u n i t  c o s t s ,
m e n  c u m u l a t e  r e c o v e r a b l e  r e s e r v e s  a t  e a c h  c o s t  we m i g h t  a r r i v e  a t  t h e  c r o s s e s
s h o w n  m  t h e  d i a g r a m .  So l o n g  a s  t h e  c o s t s  i n c l u d e  a i l  o u t g o i n g s  t h e n  w i t h  a
p r i c e  o i  P , R r e s e r v e s  w o u l d  be c o m m e r c i a l l y  r e c o v e r a b l e .  Now a s s u m e
i  i
c u r r e n t  p r i c e s  h a v e  b e e n  e s t a b n s n e a  l o r  some t i m e  a t  P , t h e n  i t  i s  m i e i y  
t h a t  n o  u n a n n o u n c e d  v i a b l e  x i n d s  g i v e n  P^ e x i s t  m  t h i s  w e n  e x p l o r e d  a c r e a g e .
A t  P , h o w e v e r ,  t h e r e  may  be m an y  u n a n n o u n c e d  t i n u s ,  w h o s e  i n c l u s i o n  w o u l d  
p u s h  t h e  l i n e  t o  t h e  p o i n t s  m a r k e d  w i t h  an a s t e r i s k .  E s t i m a t i n g  t h e  s u p p l y
c u r v e  o n  a n  t h e  c r o s s e s  ( t h e  d o t t e d  L i n e )  w o u l d  be m i s l e a d i n g .  I n s t e a d  o n l y
t h e  p o i n t s  t o  t h e  l e f t  o f  P^ s h o u l d  be i n c l u d e d  ( y i e l d i n g  t h e  d a s h e d  l i n e ) .
3 . 3  T h e  R e p r e s e n t a t i v e  F i r m
S e l e c t i n g  t h e  f i e l d s  t o  be i n c l u d e d  i n  t h e  d a t a b a s e  i s  n o t  s t r a i g h t f o r w a r d  
F o r  e a c h  f i e l d  we h a v e  f o u n d  t h e  " s u p p l y  o i l  p r i c e "  w h i c h  j u s t  m a k e s  i t  
w o r t h w h i l e  an d  j u s t  o u t w e i g h s  t h e  r i s k s ,  t h e  c o s t s ,  t h e  d i s a d v a n t a g e s  o f  
t i e d  u p  c a p i t a l  a n d  t h e  t a x e s .  C o m p a r i n g  t h e s e  s u p p l y  o i l  p r i c e s  w i t h  
a c t u a l  o i l  p r i c e s  wi l l  i n d i c a t e  w h e t h e r  t h e  f i e l d  s h o u l d  be i n c l u d e d  m  o r  
e x c l u d e d  f r o m  t h e  d a t a b a s e .  H o w e v e r ,  t h e  s u p p l y  o i l  p r i c e  f o r  a n y  o n e  p r o j e c t  
i s  n o t  u n i q u e .  An o i l  p r o j e c t ' s  c o m m e r c i a l  v a l u a t i o n ,  as  d e t e r m i n e d  b y  t h e
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c o n s o r t i a  e x p l o i t i n g  i t ,  w i i i  d e p e n d  o n  a v a r i e t y  o t  f a c t o r s  e x t e r n a l  t o  t h e  
p r o j e c t  i t s e i f  -  e a c h  c o m p a n y ' s  a l t e r n a t i v e  i n v e s t m e n t  o p p o r t u n i t i e s ,  e a c h  
c o m p a n y ' s  e x p e c t a t i o n s  o f  i n f l a t i o n ,  e x c h a n g e  r a t e s  an d  o i l  p r i c e  g r o w t h ,  
a n d  e a c h  c o m p a n y ' s  c o r p o r a t e  t a x  p o s i t i o n  w i L I  a f f e c t  a p r o j e c t ' s  c o m m e r c i a l  
a t t r a c t i v e n e s s .  F o r  e x a m p l e ,  e v e n  i f  f u t u r e  d e v e l o p m e n t  an d  o p e r a t i n g  c o s t s  
c o u l d  be a c c u r a t e l y  f o r e c a s t ,  e v e n  n  e x p e c t a t i o n s  o n  o i l  p r i c e  g r o w t h  w e r e  
i d e n t i c a l  b e t w e e n  c o m p a n i e s ,  a n d  e v e n  n  c o m p a n i e s  f a c e d  i d e n t i c a l  
a l t e r n a t i v e s ,  i t  some c o m p a n i e s  c o u l d  u s e  t h e  p r o j e c t  t o  o f f s e t  o r  d e l a y  
o t h e r  C o r p o r a t i o n  T a x  l i a b i l i t i e s  t h e n  i t s  d e v e l o p m e n t  w o u l d  seem m o r e  
a t t r a c t i v e  t h a n  wh en  v i e w e d  b y  c o m p a n i e s  w i t h o u t  C o r p o r a t i o n  T a x  l i a b i l i t i e s .  
To  o v e r c o m e  t h e s e  d i f f e r e n c e s  a n d  p r o d u c e  a u n i q u e  " s u p p l y  o i l  p r i c e "  f o r  
a g i v e n  p r o j e c t ,  we a d o p t  t h e  n o t i o n  o t  a r e p r e s e n t a t i v e  f i r m  t h a t  h a s  o n e  
o u t l o o k  f o r  o i l  p r i c e  g r o w t h ,  o n e  o u t l o o k  f o r  s t e r l i n g  v a l u e s ,  o n e  i d e a  o n  
c o s t  i n f l a t i o n ,  o n e  a l t e r n a t i v e  o p p o r t u n i t y  and  o n e  C o r p o r a t i o n  T a x  p o s i t i o n .  
C l e a r l y ,  a s s e s s i n g  t h e  s e n s i t i v i t y  o f  o u r  r e s u l t s  t o  a s s u m p t i o n s  a b o u t  o u r  
r e p r e s e n t a t i v e  f i r m  w i l l  be an i m p o r t a n t  e x e r c i s e .
O u r  r e p r e s e n t a t i o n  f i r m  i s  a s s u m e d  t o  h a v e  n o  a c c e s s  t o  e x t e r n a l  s o u r c e s  o f  
f i n a n c e ;  i t  i s  i n t e r e s t e d  i n  o n e  d i s c o v e r y  o n l y ;  i t  e x p e c t s  o i l  p r i c e s  t o  
s t a y  c o n s t a n t  i n  r e a l  t e r m s  f r o m  w h a t e v e r  c o n t e m p o r a r y  l e v e l  i s  r e a c h e d ;  . 
i t  e x p e c t s  c a p i t a l  c o s t  i n f l a t i o n  t o  d r o p  t o  9% p e r  y e a r  and t n e  e x c h a n g e  
r a t e  t o  r e m a i n  f i x e d  a t  £1 = $ 1 . 8 5  ( 1 3 ) ;  i t  h a s  an a l t e r n a t i v e  r i s k  f r e e  
p r o j e c t  t h a t  w o u l d  y i e l d  a r e a l  5% p e r  annum ( 1 4 )  r e t u r n  b u t  w o u l d  be 
d i s p l a c e d  i f  t h e  o i l  d i s c o v e r y  i s  d e v e l o p e d ,  and  i t  r e q u i r e s  a r i s k  p r e m i u m  
e q u a l  t o  t h e  d i s c o u n t e d  v a l u e  o i  e a c h  f i e l d ' s  c a p i t a l  c o s t s  ( i 5 )  b e f o r e  
b e i n g  w i l l i n g  t o  b e a r  t h e  r i s k s  a t t a c h e d  t o  o p e r a t i n g  a N o r t h  Se a  p r o j e c t .
I f  o u r  r e p r e s e n t a t i v e  f i r m  i s  n o t  t r u l y  r e p r e s e n t a t i v e  t h e n  some b i a s  
w i l l  be i m p a r t e d  t o  o u r  e s t i m a t e s .  L a t e r  we e x p l o r e  t h e  s i g n i f i c a n c e  o f  
some o t  t h e s e  p o s s i b l e  b i a s e s  b y  a l t e r i n g  t h e  s p e c i f i c a t i o n  o f  o u r  
r e p r e s e n t a t i v e  f i r m  ( s e c t i o n  8 ) .
3 . 4  E x c l u d e d  D a t a
Some p e c u l i a r i t i e s  a r i s e  f r o m  o u r  d e f i n i t i o n  o f  t h e  r e p r e s e n t a t i v e  f i r m .
F o r  e x a m p l e  o u r  c a l c u l a t i o n s  ( o u t l i n e d  b e l o w )  s ho w  o v e r  $ 4 0  p e r  b a r r e l  s u p p l y  
o i l  p r i c e s  f o r  B u c h a n ,  C o r m o r a n t  a n d  H e a t h e r  -  t h a t  i s ,  t h e  e s t a b l i s h e d  o i l  
p r i c e  w o u l d  h a v e  t o  be a t  l e a s t  $ 4 0  p e r  b a r r e l  ( i n  r e a l  1980  t e r m s )  b e f o r e  
o u r  r e p r e s e n t a t i v e  f i r m  w o u l d  c o n s i d e r  e a c h  o f  t h e s e  t h r e e  f i e l d s  t o  be 
w o r t h w h i l e .  H o w e v e r ,  e v e n  w i t h  o i l  p r i c e s  o f  a r o u n d  $3 0  p e r  b a r r e l  t h e  
o p e r a t o r s  a r e  m  t h e  p r o c e s s  o f  d e v e l o p i n g  t h e s e  d i s c o v e r i e s .  T h e r e  a p p e a r  
t o  be  t w o  e x p l a n a t i o n s  f o r  t h i s  p e c u l i a r i t y .  F i r s t ,  t h e  o p e r a t o r s  c a n  u s e  
t h e  c a p i t a l  c o s t s  o n  t h e s e  f i e l d s  t o  d e l a y  C o r p o r a t i o n  T a x  l i a b i l i t i e s  o n
- 266 ~
o t h e r  N o r t h  Se a  o r  o n s h o r e  p r o i i t - m a k i n g  p r o j e c t s .  T h i s  e n h a n c e s  t h e  
a t t r a c t i v e n e s s  o t  e a c h  01 t h e s e  n e L c i s .  S e c o n d ,  c o s t s  01 t h e s e  f i e L d s  
h a v e  r i s e n  much  f a s t e r  t h a n  g e n e r a l  c o s t  i n f l a t i o n  o n  N o r t h  Sea p r o j e c t s .
H P ' s  c o n v e r s i o n  o f  t h e  s e m i - s u b n u s i h i e  r i g  l o r  u s e  as  B u c h a n ' s  p r o d u c i n g  
p l a t f o r m  h a s  i n v o l v e d  u n p a r a l l e l e d  c o s t  o v e r u n s  an d  i s  an e x p e r i m e n t  
w h i c h  see m s  u n l i k e L y  t o  be r e p e a t e d .  C o r m o r a n t ' s  c o s t s  a r e  a r t i f i c i a l l y  
h i g h  b e c a u s e  much  o f  Sh e  n / E s s o *  s  N o r t h  Sea  p i p e l i n e  n e t w o r k  u t i l i s e s  
s e p a r a t o r s  and  c o m p r e s s o r s  o n  t h e  C o r m o r a n t  p l a t f o r m ,  and  c o n s e q u e n t l y ,  l S  
c o s t e d  t o  t h e  C o r m o r a n t  p r o j e c t  a l t h o u g h  f t  i s  u s e d  b y  m an y  f i e l d s .  H e a t h e r ' s  
o p e r a t i n g  c o s t s  a r e  p r o v i n g  t o  be s e v e r a l ,  t i m e s  as  g r e a t  as  o r i g i n a l l y  
e x p e c t e d .  H e n c e ,  we s u g g e s t  t h a t  i t  t l i e  o p e r a t o r s  o f  B u c h a n  an d  H e a t h e r  
w e r e  t o  r e a p p r a i s e  t h e  e c o n o m i c s  o f  t h e s e  f i e l d s  w i t h  t o d a y ' s  k n o w l e d g e ,  
t h e y  m i g h t  be  r e l u c t a n t  t o  d e v e l o p  t h e m .  S i m i l a r l y ,  i t  C o r m o r a n t  h a d  t o  
p r o v e  i t s  v i a b i l i t y  o n  i t s  own  m e r i t s ,  w i t h o u t  c o n s i d e r i n g  t h e  s e r v i c e s  
i t  p r o v i d e s  l o r  o t h e r  n e i d s ,  t h e n  i t  m i g h t  n o t  be p u r s u e d .  T h u s ,  a l t h o u g h  
t h e s e  t h r e e  f i e l d s  a r e  c o m m e r c i a l ,  an d  a r e  w e n  u n d e r w a y ,  o u r  e v a l u a t i o n  
p r o c e d u r e  i n d i c a t e s  t h a t  t h e y  m u s t  be  e x c l u d e d  i r o m  o u r  d a t a b a s e  s i n c e  a t  
c u r r e n t  p r i c e s  o u r  r e p r e s e n t a t i v e  f i r m  w o u l d  n o t  d e v e l o p  t h e m .  I f  we w e r e  
t o  i n c l u d e  t h e s e  d i s c o v e r i e s  o u r  m o d e l  w o u l d  u n d e r e s t i m a t e  c u m u l a t i v e  
r e s e r v e s  as  d e m o n s t r a t e d  m  d i a g r a m  i  a n d  d i s c u s s e d  i n  s e c t i o n  3 . 2 .
3 . 5  E s t a b l i s h e d  O i l  P r i c e s  an d  E s t i m a t i o n  T e c h n i q u e
T h e  p r o b l e m  o i  e x c l u d i n g  d a t a  i s  c o m p o u n d e d  b e c a u s e  t h e  c u r r e n t  e s t a b l i s h e d  
p r i c e  o f  o i l  i s  n o t ,  an d  n e v e r  c a n  b e ,  u n i q u e l y  d e f i n e d .  The  " e s t a b l i s h e d "  
p r i c e  o i  o f i  f n  t h e  s e n s e  u s e d  h e r e  r e l a t e s  t o  a l o n g - r u n  p r i c e  an d  c o r r e s p o n d s  
t o  an a v e r a g e  o i  t h e  e x p e c t e d  r e a l  p r i c e s  t o  be r e c e i v e d  o v e r  t h e  L i t e  o f  t h e  
f i e l d .  I t  i s  b a s e d  o n  c o r p o r a t e  e x p e c t a t i o n s  a n d ,  t h u s ,  w i l l  ce i n f l u e n c e d  
b y  c o n t e m p o r a r y  r e a l  o i l  p r i c e s .  I t  e x p e c t a t i o n s  a r e  f o r m e d  r a p i d l y  an d  a r e  
c h a n g e d  as  s o o n  as  o i l  p r i c e s  c h a n g e ,  t h e n  t h e  e s t a b l i s h e d  p r i c e  w i l l  c l o s e l y  
m i r r o r  c o n t e m p o r a r y  p r i c e s .  T h e s e  c o n d i t i o n s ,  h o w e v e r ,  a r e  r a t h e r  u n l i k e l y  
t o  c n a r a c t e n s e  o n  c o m p a n i e s .  I n s t e a d ,  t h e  e s t a b l i s h e d  o n  p r i c e  w i l l  
p r o b a b l y  move  s l u g g i s h l y ,  c o r r e s p o n d i n g  t o  a m o v i n g  a v e r a g e  o v e r  t h e  p a s t  f e w  
y e a r s  o i  r e a l  o n  p r i c e s .  To n u l l i f y  t h e  b i a s  f r o m  t h i s  u n x i c u i t y  i n  t h e  
x o n o w i n g  r e g r e s s i o n  a n a l y s i s ,  we p l a c e  m o r e  e m p h a s i s  o n  l i n o s  w i t h  l o w e r  
s u p p l y  p r i c e s  t h a n  o n  t h e  p a r t  o l  t h e  s u p p l y  c u r v e  c l o s e  t o  h i g h e r  c o n t e m p o r a r y  
o i l  p r i c e .  We a r e  j u s t i f i e d  m  p l a c i n g  t h i s  e m p h a s i s  b e c a u s e  o n  p r i c e s  h a v e  
m o v e d  u p w a r d s  o v e r  t h e  m e  o f  N o r t h  Sea  O i l .  O p e r a t i o n a l l y ,  t o  i m p l e m e n t  
t h i s  e m p h a s i s  we c h o o s e  t h e  W e i g h t e d  L e a s t  S q u a r e s  e s t i m a t i o n  p r o c e d u r e .
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U s i n g  o u r  r e p r e s e n t a t i v e  t i r m  t o  s i m u l a t e  d e v e l o p m e n t  d e c i s i o n s  s h o w s  t h a t  
t h e  a r e a  l i c e n s e d  i n  r o u n u s  i  t o  4 l o r  t h e  t h r e e  p o t e n t i a l l y  o i l - b e a r i n g  
D i i h i n s  h o l d s  some 4 3  c o m m e r c i a l  d i s c o v e r i e s .  O u r  d a t a b a s e  m u s t  r e i y  o n  o n l y  
t h e s e  t i e  i d s  -  23  m  t h e  E a s t  S h e t l a n d  b a s i n ,  10 i n  t h e  N o r t h e r n  N o r t h  Sea
b a s i n  and  i O i n  t h e  M o r a y  F i r t h  b a s i n .  F o r  e a c h  o t  t h e s e  d i s c o v e r i e s  we h a v e
c o m p l i e d  y e a r - b y - y e a r  e s t i m a t e s  o t  l i k e L y  o p e r a t i n g  c o s t s ,  d e v e l o p m e n t  c o s t s  
a n d  o i l  o u t p u t ,  d r a w n  i r o m  t h e  m o s t  r e l i a b l e  an d  u p - t o - u a i e  s o u r c e s  a v a i l a b l e ,  
i r o m  d i s c u s s i o n s  w i i n  o n  c o m p a n i e s ,  and  t r o m  t h e  T r a d e  P r e s s .  On t h e  b a s i s
o t  t h i s  a a t a  we h a v e  c a l c u l a t e d  o v e r  t h e  L i f e  o f  e a c h  n e i d :
( l )  t h e  o n  p r i c e  t h a t  w o u l d  be . j u s t  s u i n c i e n t  t o  o u t w e i g n  
t n e  c o s t s ,  m c i u u m g  a n o r m a l  r e t u r n  o n  c a p i t a l  an d  a r i s k  
p r e m i u m  b u t  e x c l u d i n g  t a x e s  an d  r o y a l t i e s ,  an d  t o  i n d u c e
o u r  r e p r e s e n t a t i v e  c o m p a n y  t o  p r o c e e d  w i t h  d e v e l o p m e n t  -
t h i s  we t e r m  t h e  " e c o n o m i c  s u p p l y  o i l  p r i c e " ;  ana
( n )  t h e  o n  p r i c e  j u s t  s u f f i c i e n t  t o  o u t w e i g h  t h e  c o s l s
p l u s  a n y  r o y a l t i e s ,  PRT ,  SPD o r  C o r p o r a t i o n  T a x  t h a t  w o u l a  
De a u e  a t  t h a t  p r i c e  an a  j u s t  h i g h  e n o u g h  t o  i n d u c e  o u r
r e p r e s e n t a n v e  c o m p a n y  t o  c o n s i d e r  t h e  n e i d  a c o m m e r c i a l
p r o p o s i t i o n  -  w h i c h  we t e r m  t h e  " c o m m e r c i a l  s u p p l y  o i l  p r i c e " .
T h r o u g h o u t  t h i s  c h a p t e r  we u s e  t h e  t e r m  " e c o n o m i c "  t o  r e f e r  t o  a p r o s p e c t  
w h e r e  r e v e n u e s  e x c e e d  c o s t s  ( i n c l u d i n g  a n o r m a l  r e t u r n  t o  c a p i t a l  an d  r i s k  
p r e m i a ) ,  w h i l e  t h e  t e r m  " c o m m e r c i a l "  i m p l i e s  r e v e n u e s  e x c e e d  c o s t s  ( i n c l u d i n g
a n o r m a l  r e t u r n  t o  c a p i t a l  a n d  r i s k  p r e m i a )  p u i s  t a x e s .  T h i s  s i m u l a t e d  and
c o m p u t e d  d a t a  i s  c a t e g o r i s e d  i n  T a b l e  i  b y  g e o l o g i c a l  b a s i n  a n d  i s  t h e  c r u x  
o t  t h e  s t u d y .
4 .  E s t i m a t i n g  R e c o v e r a b l e  R e s e r v e s
4 . 1  A s y m p t o t i c  R e s e r v e s
F o r  e a c h  o f  t h e  t h r e e  b a s i n s  we c u m u l a t e  t h e  r e s e r v e s  t h a t  a r e  e c o n o m i c a l l y  
r e c o v e r a b l e  a t  v a r i o u s  o i l  p r i c e s ,  w h i c h  y i e l d s  s u p p l y  c u r v e s  a s  i n  F i g u r e  
i ( a ) ,  ( b )  and  ( c ) .  F o r  t h e  m o m e n t  we i g n o r e  t a x a t i o n .  T h e  c u r v e s  s h o w  h o w ,  
m  e a c h  b a s i n ,  as  o i l  p r i c e s  r i s e  m o r e  f i e  La r e v e n u e s  o u t w e i g h  t h e i r  c o s t s  
so  t h a t  e c o n o m i c  r e s e r v e s  i n c r e a s e ,  E c o n o m i c  r e s e r v e s  c a n n o t  c o n t i n u e  
r i s i n g  f o r e v e r ,  an d  a t  some  p o i n t  f u r t h e r  p r i c e  r i s e s  w i l l  n o  l o n g e r  b r i n g  
f o r t h  a d d i t i o n a l  s u p p l i e s .  A t  t h i s  p o i n t ,  a i l  t h e  r e s e r v e s  m  p l a c e - w i l l  be 
i n c l u d e d  m  e c o n o m i c  r e s e r v e s  a n d  we w i l l  h a v e  t h e  a s y m p t o t i c  r e s e r v e  e s t i m a t e .
3.6 The Data
T a b  i e  l : P r i c e s  g i v i n g  a r e a l  5% r e t u r n  p l u s  r i s k  c o v e r a g e  e q u a l  t o  d i s c o u n t e d
l i e  i d  c a p i t a l  c o s t s ______________  _____________
E c o n o m i c  S u p p l y C o m m e r c i a  L
R e s e . r v e s + Ox 1
P r i c e *
Cuinu i  a t e d  
R e s e r v e s
S u p p l y  O i t  
P r i c e *
Cumu La t e d  
R e s e r v e s !
E a s t  S h e t l a n d  B a s i n
A i w y n i 9 1 5 . 9 127 8 2 1 . 4 120  1
A i w y n  S o u t h 17 14 . 9 1259 1 9 . 2 104 8
Bo r  y t 94 7 . 6 24 3 1 0 . 7 188
B r a e 43 10 .8 1085 1. /  . 6 581
B r a e  N o r t h 13 1 4 . 1 1242 1 8 . 2 / 4  1
B r e n t 27 9 9 . 4 660 1 8 . 3 103  1
C o l u m b a 24 9 . 2 344 11 . 0 21 2
C o r m o r a n t :  N t h  / / 12 .4 12 13 2 3 . 2 1 2 / 8
C r a w x o r c l 44 5 . 9 94 9 . 9 94
D u n l i n 40 9 . 4 /OO 1 4 . 8 4 4 8
E i o e r 16 1 2 . 5 1229 1 / . 8 59 /
H u t t o n 32
ccO-5 11. 1 / 1 / . 1 53 8
H u t t o n  N t h - W e s t  37 8 . 8 32 0 1 3 . 2 340
L y e  i  l 36 9 . 2 380 13 . 0 303
M a g n u s 7 3 1 0 . 3 982 1.9.2 1121
M u r c h i s o n  UK 40 7 . 8 2 8 3 1 4 . 9 488
N i n i a n 142 t O . O 8 8 9 18 .  1 7 39
S t a t l j o r d  UK 55 6 . 4 149 1 1 . 8 2 6 6
T - B l o c k 47 9 . 8 / 4 / 1 3 . 6 4 0 /
T e r n 19 1 1 . 4 1 1 3 6 16 . l 50 6
T h i s  1 1 e 61 10 .  5 1043 2 1 . 2 11 82
T i n  s i  l o  N t h - E a s t  20 t o  .0 9 0 9 1 3 . 5 36 0
2 / 1 0 51 5 . 6 51 9 . 5 5 1
N o r t h e r n  N o r t h Se a  B a s i n
A n d r e w 18 1 4 . 2 393 1 8 . 7 37 4
A r g y l 1 12 i G . O 4 0 5 1.9.5 3 8 6
Auk 8 1 7 . 7 4 31 2 6 .  1 431
B n [ m o r a l 14 1 4 . 0 3 / 6 17 . 5 3 4 6
F o r t i e s 26 6 5 .  1 332 9 . 5 33 2
Fu Linar 66 4 . 5 66 8 . 5 66
M a b e l 1 1 1 2 . 0 342 18 . 0 35 6
M a u r e e n 20 1 3 . 4 362 26 . 1 4 2 3
M o n t  r o s e i 2 17 .1 4 18 25  . 1 40 4
M o n t r o s e  S t h 6 17 . 3 4 2 3 2 1 . 5 391
( c o n t d /
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(contd/....) Table L
E c o n o m i c  S u p p l y
R e s e r v e s +  O i l
P r i c e *
Cumu I.a t e d  
R e s e r v e s
C o m m e r c1a l
S u p p l y  O i l  
P r i c e *
C u m u l a t e d  
R e s e r v e s +
M o r a y  F i r t h B a s i  n
B e a t r i c e 16 1 4 . 9 2 4 6 2 5 .  L 2 5 8
C 1 a y m o r e 52 8 . 8 139 1 4 . 5 175
C l a y m o r e  N t h 6 17 . 0 25 8 2 2 . 4 24 3
P i p e r 88 6 . 6 88 L I  . 5 88
R e n e e 18 8 . 9 158 1 1 . 5 LOG
S a i l / 1 6 . 7 25 2 20 .8 23 7
Sc a pa 9 1 2 . 2 2 3 0 1 4 . 9 185
T a r t  an 21 12 . 0 221
qocv> 2 3 0
L 5 / 2 3 24 9 . 8 2 0 0 1 5 . 7 2 0 9
2 0 / 2 1 8 9 . 1 1 7 5 1 1 . 9 124
+ m i l l i o n s  o f  t o n n e s  
*  r e a l  1980  $ p e r  b a r r e L
- 270 -
A l t h o u g h  t h i s  e s t i m a t e  i s  o t  l i t t l e  i m p o r t a n c e  m  i t s e l f ,  i t  m u s t  be  
q u a n t i f i e d  b e f o r e  we c a n  p r o c e e d .
U s i n g  a s i n g l e  e q u a t i o n  m o d e l  wo c a n  a t t o m p L  t o  i d e n t i f y  t h o  r e l a t i o n s h i p s  
b e t w e e n  t o t a l ,  r e c o v e r a b l e  r e s e r v e s  and  o i l  p r i c e s  f o r  e a c h  o f  t h e  t h r e e  
b a s i n s .  On a p r i o r i  g r o u n d s  as  e x p l a i n e d  a b o v e ,  t h e  r e l a t i o n s h i p  m u s t  be 
a s y m p t o t i c .  A f t e r  t e s t i n g  s e v e r a l  f o r m s ,  t h e  m o s t  s u i t a b l e  s t r u c t u r e  f o r  
i t s  s i m p l i c i t y  and  f o r  i t s  s t a t i s t i c a l  and  e c o n o m e t r i c  p r o p e r t i e s  ( 16 ) ,  
i s  a s  f o l l o w s ;
It =  L  a .  e ~ b / p
= r e c o v e r a b l e  r e s e r v e s  f r o m  t h e  L i c e n s e d  p a r t  o f  a b a s i n
= t h e  n u m b e r  o f  l i c e n s e d  b l o c k s  m  t h e  b a s i n  
= a s y m p t o t i c  r e s e r v e s  ( i . e .  r e s e r v e s  m  p l a c e )  p e r  a v e r a g e
b l o c k  m  t h a t  b a s i n  -  t o  be e s t i m a t e d  
= " e s t a b l i s h e d "  0 1 L p r i c e  i n  r e a l  19 80  $ p e r  b a r r e l  
= g r o w t h  p a r a m e t e r  r e f l e c t i n g  t h e  s p e e d  w i t h  w h i c h  t h e  a s y m p t o t e  
i s  r e a c h e d  -  t o  be e s t i m a t e d
As we w i s h  t o  f i n d  r e s e r v e s  i n  p l a c e ,  o u r  i n t e r e s t  c e n t r e s  on  t h e  e a s e  o f  
e x t r a c t i o n  f r o m  t h e  o i l - b e a r i n g  r o c k s  as  q u a n t i f i e d  b y  t h e  r e s o u r c e s  ( c o s t s  
p l u s  n o r m a l  r e t u r n )  u s e d  t o  d e v e l o p  a f i n d ,  t h a t  i s  t h e  e c o n o m i c  s u p p l y  
o i l  p r i c e s  ( P e ) .  C o s t s  t o  t h e  c o m p a n y  w h i c h  m e r e l y  r e f l e c t  a t r a n s f e r  o f  
r e s o u r c e s  f r o m  t h e  c o m p a n y  t o  o t h e r  g r o u p s ,  s u c h  as  t a x a t i o n ,  s h o u l d  be 
i g n o r e d .  T he  g e o l o g y  a n d  t h e  s i z e  o f  e a c h  b a s i n  w i l l ,  b y  and  l a r g e ,  d e t e r m i n e  
t h e  a s y m p t o t e  ' a '  -  t h e  b a s i n  s i z e  i s  r e l e v a n t  a s  s m a l l e r  b a s i n s  w i l l  
p r o b a b l y  n o t  h a v e  t h e  same p r e s s u r e  t o  d r i v e  and  c o m p a c t  o i l  -  a n d  as  t h e s e  
f a c t o r s  d i f f e r  so  we s h o u l d  e x p e c t  ' a *  t o  d i f f e r .  T h e  g r o w t h  p a r a m e t e r  ' b l 
w i l l  r e f l e c t  t h e  h o s t i l i t y  o f  e a c h  a r e a ' s  c l i m a t e  an d  t h e  l o c a l  w a t e r  d e p t h s ,  
w i t h  a l a r g e r  ‘ b ’ i n d i c a t i n g  a m o r e  h o s t i l e  e n v i r o n m e n t .
G i v e n  t h a t  o u r  d a t a  i s  d r a w n  f r o m  t h r e e  b a s i n s  we m u s t  i n t r o d u c e  a p o o l e d  m o d e l ;
11 = L a e w h e r e  t h e  s u b s c r i p t s  a r e  t h e  n u m b e r s  3 , 2 o r  4
.1 i i
r e p r e s e n t i n g  t h e  E a s t  S h e t l a n d ,  t h e  N o r t h e r n  N o r t h  Se a  a n d  t h e  M o r a y  F i r t h  
b a s i n s  r e s p e c t i v e l y .  U n f o r t u n a t e l y  e s t i m a t i n g  s i x  c o e f f i c i e n t s  ( t h r e e  a ' s  
a n d  t h r e e  b ' s )  c a n n o t  be  j u s t i f i e d  w i t h  t h e  a b o v e  d a t a  ( 1 7 ) .  A l t h o u g h  e a c h  
o f  t h e  s i x  t - s t a t i s t i c s  i s  s a t i s f a c t o r y ,  i n c r e m e n t a l  F - r a t i o s  s ho w t h a t  
i n c o r p o r a t i n g  a s i x t h  c o e f f i c i e n t  d o e s  n o t  s i g n i f i c a n t l y  i m p r o v e  t h e  
r e g r e s s i o n  ( 18 ) .  . T h a t  i s ,  d a t a  f r o m  t h e  N o r t h e r n  N o r t h  Se a  a n d  f r o m  t h e  M o r a y  
F i r t h  b a s i n s  d o  n o t  v a r y  e n o u g h  t o  w a r r a n t  s e p a r a t e  e s t i m a t e s  o f  t w o  
a s y m p t o t i c  a n d  t w o  g r o w t h  p a r a m e t e r s .  We m u s t  o m i t  e i t h e r  o n e  a s y m p t o t i c
w h e r e  R 
L
a
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o r  o n e  g r o w t h  c o e f f i c i e n t .  I n  e i t h e r  c a s e ,  F - r a t i o s  j u s t i f y  t h e  i n c l u s i o n
o f  t h e  o t h e r  f i v e  v a r i a b l e s .  S t u d y i n g  t h e  g e o l o g y  a n d  f o r m a t i o n  s i z e  o f
t h e  N o r t h e r n  N o r t h  Sea a n d  t h e  M o r a y  F i f t h  b a s i n s  s u g g e s t s  t h a t  a s y m p t o t i c
r e s e r v e s  a r e  l i k e l y  t o  be s i m i L a r  ( 1 9 ) ,  w h i l e  v a r y i n g  w a t e r  d e p t h s  and
l a t i t u d e s  i n d i c a t e  t h a t  d i f f e r e n t  g r o w t h  p a r a m e t e r s  w o u l d  bo i i k e L y .  T h i s
a p r i o r i  r e a s o n i n g  i s  a l s o  s u p p o r t e d  b y  t h e  F - t e s t s  w h i c h  s l i g h t l y  f a v o u r
t h e  m o d e i  w i t h  o n e  a s y m p t o t i c  an d  t w o  g r o w t h  p a r a m e t e r  dummy v a r i a b l e s  o v e r
t h e  m o d e l  w i t h  t w o  a s y m p t o t i c  an d  o n e  g r o w t h  p a r a m e t e r  dummy v a r i a b l e s  ( 2 0 ) .
We t h u s  c h o o s e  t o  e s t i m a t e  o u r  p o o l e d  m o d e l  w h i l e  c o n s t r a i n i n g  a = a .
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U s i n g  t h e  l a r g e s t  s a m p l e ,  t h e  E a s t  S h e t l a n d  b a s i n ,  as  o u r  b a s e  w i t h  d u m m i e s  
f o r  e a c h  o t h e r  a r e a  a n d  l i n e a r i s i n g  g i v e s  t h e  f o l l o w i n g  f o r m  f o r  w e i g h t e d  
l e a s t  s q u a r e s  r e g r e s s i o n :
Pe i n  ( R i )  =  -  < b 3 + bd 2  +  b ) + i n  ( » 3 +  ad  ) Pe
( Li )
w h e r e  b d ^ ,  b d . an d  aq2 . a r e  dummy v a r i a b l e s  s u c h  t h a t
2 4 /  4 J
a 2 = a 3
+
a d 2 / 4
a 4 = a 3
+
a d 2 / 4
b 2 “ b 3
+
b d 2
and  b = 
4
b
3
+ bd
4
E s t i m a t e d  c o e f f i c i e n t s ,  w i t h  t h e  a b s o l u t e  v a l u e  o f  t h e  t - r a t i o s  i n  
p a r e n t h e s i s ,  a r e :
Pe i n  ( R i )  = - ( 2 5 . 3 6 2  -  1 6 . 0 4 6  -  1 9 . 3 4 / )  + ( 6 . / 0 9 3  -  2 . 7 / 0 6 )  Pe
(Li)
( 1 2 . 5 4 )  ( 5 . 7 4 )  ( 7 . 2 5 )  ( 3 4 . 6 1 )  ( l L . 7 3 )
2
t h e  a d j u s t e d  R w i t h  38 d e g r e e s  o f  f r e e d o m  i s  0 . 9 8  a n d  t h e  F s t a t i s t i c  i s  
b i b . 0 6  ( F  O . O i  i s  3 . 8 3 ) .  E s t i m a t e d  o i l  r e s e r v e s  i n  p l a c e  p e r  a v e r a g e  b l o c k  
a r e  e 6 . 7 0 9 3 . m i i l i o n  b a r r e l s  ( 1 0 9  m i l l i o n  t o n n e s )  i n  t h e  E a s t  S h e t l a n d  b a s i n ,  
e 3 . 9 3 8 /  m i l l i o n  b a r r e l s  ( /  m i l l i o n  t o n n e s )  m  t h e  N o r t h e r n  N o r t h  S e a  an d  
i n  t h e  M o r a y  F i r t h  b a s i n s .
4 . 2  C o m m e r c i a l  C o n s i d e r a t i o n s
H a v i n g  e s t i m a t e d  a s y m p t o t i c  r e s e r v e s ,  wo now n e e d  t o  c o n s i d e r  how r a p i d l y  t h i s  
r e s e r v e  l e v e l  w i n  be r e a c h e d  as  o i l  p r i c e s  r i s e .  The  a b o v e  g r o w t h  p a r a m e t e r s  
r e i L e c t  t h e  p r i c e  c o e f f i c i e n t  a s  i f  p r o j e c t  d e c i s i o n s  a r e  t a k e n  w i t h  r e f e r e n c e  
t o  c o s t s  b u t  w i t h o u t  r e f e r e n c e  t o  t a x a t i o n .  A l t h o u g h  c o s t s  a r e  a u s e  o f  
r e s o u r c e s  w h i l e  t a x e s  a r e  a t r a n s f e r  o f  r e s o u r c e s ;  t h e y  b o t h  m u s t  be
c o n s i d e r e d  as  f l o w s  o u t  01 a c o m p a n y  m a k i n g  c o m m e r c i a l  d e c i s i o n s .  O u r  
u e h a v ' i o u r a i  m o u e i  o l  t n e  i i r m  i n d i c a t e s  m a t  t h e  c o n c e r n  w i n  be l o r  p o s t - t a x  
p r o  11 l a b i l i t y . S p e c m c a u y  we n a v e  a s s u m e d  t h a t  o n c e  o i l  p r i c e s  r i s e  t o  
p r o d u c e  r e v e n u e s  f r o m  t b e  p r o j e c t  s u i f i c i e n t i y  i n  e x c e s s  o i  c o s t s  an d  t a x e s  
t o  c o v e r  t h e  n e c e s s a r y  r i s x  p r e m i u m  ( e q u a l  t o  t h e  p r o j e c t ' s  d i s c o u n t e d  
c a p i t a l  c o s t s )  a n a  t o  t e a v e  a r e a l  b% r e t u r n ,  t h e n  t l i e  p r o j e c t  w i n  be 
d e c l a r e d  c o m m e r c i a l  a n d  may  be i n c l u d e d  i n  o u r  r e c o v e r a b l e  r e s e r v e  e s t i m a t e .  
T h e  d a t a  p o i n t s  m u s t  t h e n  be  t h e  c o m m e r c i a l  ( r a t h e r  t h a n  t h e  e c o n o m i c )  s u p p l y  
o n  p r i c e s  w i t h  r e s e r v e s  c u m u l a t e d  a t  t h e s e  p r i c e s  -  t h e  r i g h t m o s t  t w o  
c o l u m n s  01 T a b l e  i .  I i  m e  e s t a b l i s h e d  r e a l  o i l  p r i c e  e x c e e d s  a f i e l d ' s  
c o m m e r c i a l  s u p p l y  p r i c e  o u r  b e h a v i o u r a l  m o d e l  s u g g e s t s  t h e  r e p r e s e n t a t i v e  
f i r m  w i l l  d e v e l o p  t h e  f i e l d .
H e n c e ,  we m u s t  r e c a l c u l a t e  o u r  d a t a  t o  t a k e  a c c o u n t  o i  t h e  c o m p l i c a t e d  t a x  
s y s t e m  o p e r a t i n g  l o r  N o r t h  S ea  c o m p a n i e s .  I d e a l l y  t h e  t a x  s y s t e m  s h o u L d  o n l y  
s i p h o n  o f f  s u r p l u s  p r o f i t s  f r o m  a f i e l d ,  as  o t h e r w i s e  t h e  a l l o c a t i o n  o f  
r e s o u r c e s  w i n  be d i s t o r t e d .  I f  t h e r e  w e r e  no  d i s t o r t i n g  e f f e c t ,  t h e  
c o m m e r c i a l  s u p p l y  p r i c e  a n d  t h e  e c o n o m i c  s u p p l y  p r i c e  l o r  a g i v e n  f i e l d  w o u l d  
be l a e n t i c a i .  T h e  t a x  s y s t e m ,  h o w e v e r ,  i s  f a r  f r o m  i d e a l  an d  i t  d o e s  r a i s e  
t n e  o n  p r i c e s  t h a t  a r e  j u s t  n e c e s s a r y  t o  i n d u c e  o u r  r e p r e s e n t a t i v e  c o m p a n y  
t o  d e v e l o p  e a c h  p r o j e c t  ( c o m p a r e  c o l u m n  t w o  w i t h  c o l u m n  f o u r  o f  T a b l e  i ) .
T h i s  d i s t o r t i o n  w i l l  be e x p l o r e d  l a t e r ,  b u t  f o r  t h e  m o m e n t  we m u s t  r e c o g n i s e  
t h e  s i g n i f i c a n c e  o f  t h e  t a x  s y s t e m  i f  o u r  b e h a v i o u r a l  model ,  i s  t o  r e p r e s e n t  
t h e  o i l  i n d u s t r y  an d  p r o d u c e  a c c u r a t e  f o r e c a s t s .
As t h e  t a x  s y s t e m  w i l l  n o t  a l t e r  t h e  a s y m p t o t i c  r e s e r v e s  i n  p l a c e ,  we m u s t  
c o n s t r a i n  o u r  r e - e s t i m a t i o n  t o  m a t c h  t h e  a s y m p t o t e s  e s t i m a t e d  a b o v e .  H e n c e ,  
we a d o p t  a r e s t r i c t e d  l e a s t  s q u a r e s  a p p r o a c h  an d  c o n s t r u c t  t h e  f o l l o w i n g  
s t r u c t u r a l  e q u a t i o n :
c i  a r e  t h e  c o m m e r c i a l  g r o w t h  p a r a m e t e r s  -  t o  be e s t i m a t e d  
a n d  Pc a r e  t h e  c o m m e r c i a l  s u p p l y  o i l  p r i c e s ,  t h a t  i s  t h e  p r i c e  w h e r e  
p r o j e c t  r e v e n u e s  j u s t  o u t w e i g h  a l l  c o s t s  p l u s  t a x e s .
We e s t i m a t e  m  w e i g h t e d  l e a s t  s q u a r e s  f o r m :
R L  a e
- ( L i / P c )
i i  i
w h e r e  a^ a r e  t h e  e s t i m a t e d  a s y m p t o t e s  f o r  t h e  t h r e e  b a s i n s
P
c
i n  ( R i )  
( L i )
( c 3 + c d 2 + c d ^ )
w h e r e  cd ,  and  c d  a r e  t h e  c o m m e r c i a l  g r o w t h  p a r a m e t e r  d u m m i e s .  
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N o t e  t h a t  we a r e  j u s t i f i e d  m  u s i n g  t w o  d u m m i e s  o n  t h e  g r o w t h  p a r a m e t e r  
a f t e r  t e s t i n g  t h e  i n c r e m e n t a l  F - r a t i o s ( 2 L ) .  T h e  e s t i m a t e d  c o e f f i c i e n t s  and  
t - r a t i o s  a r e  as  f o l l o w s :
P i n  ( R i )  -  i n  ( a  + a „  . ) = ( - 4 3 . 1 9 1 9  -  2 9 . 1 0 4  -  3 3 . 3 6 3 )
C  — -  3 /
V ( 7 2 . 4 8 )  ( 2 6 . 8 8 )  ( 3 0 . 8 2 )
w i t h  an  F s t a t i s t i c  o i  1 8 / 1 . 0 1 2 2  ( F  0 . L  = 5 . 1 8 )
T h e  c o m m e r c i a l  g r o w t h  p a r a m e t e r s  a r e  4 3 . 2  f o r  t h e  E a s t  S h e t l a n d  b a s i n  and
l 4 . I l o r  t h e  N o r t h e r n  N o r t h  S e a  b a s i n  and  9 . 8  f o r  t h e  M o r a y  F i r t h  b a s i n .
T h i s  c o m p l e t e s  t h e  e s t i m a t i o n  p r o c e d u r e  g i v i n g  c o m m e r c i a l l y  r e c o v e r a b l e  
r e s e r v e s  as  a f u n c t i o n  o r  o i l  p r i c e s .  Sum ma ry  r e s u l t s  a r e ,  f o r  t h e  E a s t  
S h e t l a n d  b a s i n ,  R = L ( 1 0 9 )  e  - 4 3 . 2 / P  , f o r  t h e  N o r t h e r n  N o r t h  Sea 
b a s i n ,  R = L  ( 7 )  e - 1 4 . 1 / P  , an d  f o r  t h e  M o r a y  F i r t h  b a s i n ,
R = L  ( / )  e - 9 . 8 / P  w i t h  r e s e r v e s  e x p r e s s e d  i n  t o n n e s  a n d  p r i c e s  m  r e a l  
1980  do  L i a r s ' p e r  b a r r e l .
4 . 3  R e s p e c i f y m g  t h e  M o d e l  f o r  F o r e c a s t i n g
T h e  e c o n o m e t r i c  a c c u r a c y  o f  t h e  e s t i m a t e s  s u p p o r t s  t h e  t h e o r y  u n d e r l y i n g  
t h e  m o d e l .  T h e  a s y m p t o t i c  f o r m  i s  a g o o d  a p p r o x i m a t i o n  ( 2 3 )  o l  t h e  r e c o v e r a b l e  
r e s e r v e  -  r e a l  o i l  p r i c e  r e l a t i o n s h i p .  H o w e v e r ,  t h e  r e s u l t s  p r e s e n t e d  so 
f a r  a r e  o n l y  r e l e v a n t  t o  t h e  a r e a  l i c e n s e d  i n  r o u n d s  1 t o  4 a n d  i t  may  n o t  
be  p o s s i b l e  t o  u s e  t h e s e  e s t i m a t e s  t o  f o r e c a s t  o u t s i d e  t h i s  a r e a .  I n  
p a r t i c u l a r ,  we h a v e  e s t i m a t e d  a v e r a g e  r e c o v e r a b l e  r e s e r v e s  as  i f  e a c h  a r e a ’ s 
a v e r a g e  i s  i n v a r i a n t  t o  t h e  s i z e  o f  t h a t  a r e a  l i c e n s e d .  T h i s  i m p l i e s  t h a t  
o n c e  a p a r t i c u l a r  b a s i n  h a s  b e e n  s e l e c t e d  f o r  L i c e n s i n g ,  t h e  c h o i c e  o f  w h i c h  
b l o c k s  t o  a i L o c a t e  f i r s t  i s  made  r a n d o m l y .  T h i s  a s s u m p t i o n  d o e s  n o t  
c o r r e s p o n d  t o  g o v e r n m e n t  p o l i c y .  T h e  L i c e n s i n g  h i s t o r y  o f  e a c h  g e o L o g i c a L  
b a s i n  seem s  t o  d e m o n s t r a t e  t h a t  t h e  g o v e r n m e n t  p u r p o s e f u l l y  c h o o s e s  t n e  
m o s t  p r o m i s i n g  b l o c k s  f i r s t  -  t h e  b l o c k s  g e n e r a l l y  t o w a r d s  t h e  c e n t r e  o f  a 
b a s i n  w h e r e  t h e  p o t e n t i a l  o i l  b e a r i n g  s t r u c t u r e s  a r e  i i k e i y  t o  be t h i c k e s t  -  
b e f o r e  l i c e n s i n g  t h e  L e s s  p r o m i s i n g  b l o c k s  -  g e n e r a L i y  l o c a t e d  n e a r e r  t o  
t h e  p e r i m e t e r  o f  a b a s i n .  H e n c e  o u r  d a t a b a s e  b l o c k s  w i l l  be  b e t t e r  t h a n  
t y p i c a l  and  t h e  a v e r a g e  r e c o v e r a b l e  r e s e r v e s  i n  t h e  u n l i c e n s e d  a r e a s  o f  o u r  
d a t a b a s e  b l o c k s  a r e  l i k e l y  t o  be  l e s s  t h a n  e s t i m a t e d  a b o v e .
A l t h o u g h  t h e  m e r i t s  o f  t h i s  p o l i c y  a r e  n o t  r e l e v a n t  h e r e ,  i t  i s  i m p o r t a n t  t o  
a s c e r t a i n  w h e t h e r  t h i s  p o l i c y  w i l l  c o n t i n u e  i n  t h e  f u t u r e .  F o r  t h e  m o m e n t  
t h i s  c e r t a i n l y  se e m s  t o  be t h e  c a s e  -  t h e  o i l  c o m p a n i e s  h a v e  e v e n  b e e n  a s k e d  
t o  n o m i n a t e ,  f r o m  w i t h i n  s p e c i f i e d  a r e a s ,  t h e  b l o c k s  t h e y  w o u l d  l i k e  t o  se e  
a l l o c a t e d  m  t h e  7 t h  an d  8 t h  r o u n d s ,  t h a t  i s ,  t h e  m o s t  p r o m i s i n g  o f  t h e  
r e m a i n i n g  b l o c k s  ( 2 4 ) .  A c o n t i n u e d  g o v e r n m e n t  p o l i c y  o f  s e l e c t i n g  t h e  b e s t
-  2 / 4  -
b l o c k s  f i r s t  i s  a r e a s o n a b l e  p r i o n  p r e d i c t i o n  t h a t  i s  n o t  y e t  c o n t a i n e d  
m  o u r  m o d e l .  I f  we f a i l  t o  i n c l u d e  t h i s  p o L i c y  t h e n  o u r  e s t i m a t e s  w i l l  
o v e r s t a t e  t h e  r e s e r v e s  o u t s i d e  o u r  d a t a b a s e  a c r e a g e .
U n t o r t u n a t e i y  we a r e  r e s t r i c t e d  t o  u s i n g  t h e  e x p e r i e n c e  f r o m  t h e  f i r s t  f o u r  
l i c e n s i n g  r o u n d s  w h i c h  y i e l d s  i n s u f f i c i e n t  v a r i a n c e  t o  be  a b l e  t o  i n c l u d e  
s u c h  g o v e r n m e n t  i n t e n t i o n s  e c o n o m e  t n c a  L l y .
T a b l e  2 b r e a k s  do wn  t h e  s c a t t e r  o t  o b s e r v a t i o n s  an d  d e m o n s t r a t e s  t h e  s k e w e d n e s s  
t o w a r d s  t h e  f o u r t h  l i c e n s i n g  r o u n d .  We c a n ,  h o w e v e r ,  i n c l u d e  an 
a p p r o x i m a t i o n  t o  g o v e r n m e n t  l i c e n s i n g  p o l i c y  i f  we a r e  w i l l i n g  t o  a c c e p t  
an  e x p l i c i t  s p e c i f i c a t i o n  o f  t h e  r a t e  o f  d e c  L i n e  i n  t h e  b L o c k s  l i c e n s e d .
I n  t h e  a b o v e  e s t i m a t i o n s  we p o s t u l a t e d  t h a t  e a c h  b l o c k  m  a b a s i n  i s  
i d e n t i c a l , .  No l e s s  r i g i d l y ,  we m u s t  n o w  s e t t l e  o n  a s p e c i f i c a t i o n  f o r  t h e  
d e c l i n e  f r o m  t h e  b e s t  b l o c k  i n  t h e  b a s i n  t o  t h e  w o r s t  b l o c k  m  t h e  b a s i n .
O u r ' c h o i c e  w i l l  be  s u b j e c t i v e  b u t  e x p l i c i t .
F o r  s i m p l i c i t y  we p o s t u l a t e  t h a t  g o v e r n m e n t  p o l i c y  mono t o n i c  a I I. y  s e l e c t s  
l i c e n c e s  o t  d e c r e a s i n g  m e r i t .  A l t h o u g h  l a c k  o f  i n f o r m a t i o n  t e n d s  t o  c a u s e  
t h e  i n i t i a l  l i c e n s e d  b l o c k s  o i  an  a r e a  n o t  t o  be t h e  b e s t  b l o c k s  m
r e t r o s p e c t ,  we d i s m i s s  t h i s  p o s s i b i l i t y .  T h e  f i r s t  L i c e n c e s  a r e  s p e c i f i e d
t o  be t h e  m o s t  p r o m i s i n g ,  w h i l e  l a t e r  an d  L a t e r  a l l o c a t e d  b l o c k s  c o n t i n u a l l y  
d e t e r i o r a t e .  We s p e c i f y  t h a t  t h e  d e c l i n e  c o n t i n u e s  u n t i l  t h e  l a s t  b l o c k  o n  
t h e  e d g e  o f  t h e  b a s i n  i s  l i c e n s e d ,  t h a t  i s  t h e  w o r s t  b l o c k  w i n  h o l d  n o  
r e c o v e r a b l e  r e s e r v e s  a t  a n y  p r i c e .  O u r  n e x t  o b j e c t  i s  t o  s p e c i f y  t h e  r a t e  o f
d e c l i n e  t o  t h e  w o r s t  b l o c k .  B u t ,  b e f o r e  t h i s ,  we n e e d  t o  c l a r i f y  h o w  o u r
e x i s t i n g  m o d e i  m e a s u r e s  " b e s t "  o r  " w o r s t " .  B o t h  o u r  e s t i m a t e d  p a r a m e t e r s  -  
t h e  a s y m p t o t e  a n d  t h e  g r o w t h  p a r a m e t e r s  -  r e l a t e  t o  t h e  p r o m i s e  o f  t h e  b a s i n .  
H o w e v e r ,  o m y  o n e  p a r a m e t e r  i s  n k e i y  t o  be a f f e c t e d  by  t h e  l i c e n c e  p o l i c y .
As t h e  a s y m p t o t i c  r e s e r v e s  d e s c r i b e  t h e  u n d e r g r o u n d  r o c k s  a n d  a s  g o v e r n m e n t  
p o l i c y  t e n d s  t o  i n v o l v e  l i c e n s i n g  t h e  c e n t r e  p a r t  o t  t h e  b a s i n  f i r s t ,  t h e n  
t h e  n s y m p o t o t o  l o r  an  i n c r e m e n t a l  l i c e n c e  i s  i i k o i y  t o  c h a n g e  w i t h  l i c e n c e  
s i z e .  C o n v e r s e l y ,  t h e  g r o w t h  p a r a m e t e r  r e l a t e d  t o  t h e  g e o g r a p h i e s i  s e t t i n g  
o i  t h e  b a s i n  -  l o r  e x a m p l e ,  w a t e r  d e p t h s  an d  w i n d  s p e e d s  -  w h i c h  w i n  t e n d  
t o  be  i n v a r i a n t  o v e r  t h e  w h o l e  s i t e  o f  a p a r t i c u l a r  b a s i n  a n d  w i l l  t e n d  t o  
ho i d e n t i c a l  f o r  e a c h  o t  t h a t  b a s i n ' s  b l o c k s .  B u t  how s h o u l d  we s p e c L t y  
t h e  d e c l i n e  i n  a s y m p t o t i c  r e s e r v e s ?
~ 2IV) -
T a b l e  2 :  S c a t t e r  o t  O b s e r v a t i o n s
L i c e n s i n g  R o u n d ;  i  2 3 4
D a t aN o .  o l D a t a N o . o f D a t a N o . o f D a t a N o .  o f
b l o c k s p o i n t s b l o c k s p o i n t s b l o c k s p o i n t s b l o c k s
i 0 4 2 / 4 66
23 1 22 4 26 5 39
0 0 b 0 10 12 3b
B a s i n ;
E a s t  S h e t l a n d         l  /
N o r t h e r n  N o r t h  Sea  23 l  22  4 26  5 39  0
M o r a y  F i r t h   0  b 0  lO 12 3b  8
N o t e ;  R e - e s t i m a t i n g  Lhe m o d e l  w i t h  a d d i t i o n a l  d u m m i e s  t o r  e a c h  l i c e n s i n g  
r o u n d  p r o d u c e s  i n s i g n i i i c a n t  t - r a t i o s  t o r  t h e  d u m m i e s  and  t h e  
a d d i t i o n a l  v a r i a b l e s  a r e  n o t  j u s t i f i e d  m  F - t e s t s .
- 2/6 -
C i e a r i y  t h e  i x r s t  d e r i v a t i v e  w i l l  be  p o s i t i v e  ( ^  R j i  0 )  an u  t h e  s e c o n d
S L
d e r i v a t i v e  n e g a t i v e  ( g) 2 R ^ 0 )  -  r e s e r v e s  w i l t  o n l y  r i s e  a t  a d e c l i n i n g
3  !  2
r a t e ,  so  t h a t  m a r g i n a l  r e s e r v e s  i r o m  an  a d d i t i o n a l  l i c e n c e  w i l l ,  be  g r e a t e s t  
w h e n  f e w  l i c e n c e s  h a v e  b e e n  i s s u e d  -  b u t  we may n a t u r a l l y  as su m e s o m e t h i n g  
a b o u t  t h e  s i g n  o f  a h i g h e r  d e r i v a t i v e  a l s o .  T h e  r a t e  o f  d e c l i n e  w i l l  be 
l i k e l y  t o  r i s e  as  t h e  l i c e n s e d  a r e a  g r o w s  t o w a r d s  t h e  t o t a l  b a s i n  s i z e  
( o> dR £  0  ) -  so  t h e  r a t e  o f  d e c l i n e  w i l l  s p e e d  u p  as  s h o w n  i n  D i a g r a m  2 ( a ) .
d  L J
T h e  t r i g o n o m e t r i c  f u n c t i o n  o f  c o s i n e  d e s c r i b e s  t h e  s i t u a t i o n  i n  D i a g r a m  2 ( a ) .
I n  t h e  a b s e n c e  o f  a n y  c o n f l i c t i n g  e v i d e n c e  we a d o p t  t h i s  f o r m u l a t i o n  as  an
a p p r o x i m a t i o n  t o  g o v e r n m e n t  p o l i c y .  T h e  i n t e r c e p t  o n  t h e  h o r i z o n t a l  a x i s
w o u l d  bo a c h i e v e d  w h e n  t h e  e n t i r e  b a s i n  h a s  be en  l i c e n s e d ,  and  t h e  i n t e r c e p t
o n  t h e  v e r t i c a l  a x i s  r e p r e s e n t s  t h e  b e s t  b l o c k  i n  t h a t  b a s i n .  T he  new
s p e c i f i c a t i o n  f o r  o u r  m o d e l  w i l l  i n c l u d e  t h e  r e l a t i o n s h i p
^  I =  a c o s  ( L  TT  )
£  / P = o o  K 2
w h e r e  a i s  t h e  b e s t  a s y m p t o t i c  r e s e r v e s
L i s  t h e  n u m b e r  o f  b l o c k s  a l l o c a t e d
K i s  t h e  t o t a l  b a s i n  s i z e
I n t e g r a t i n g  a n d  s u p p r e s s i n g  t h e  c o n s t a n t  o f  i n t e g r a t i o n  ( b e c a u s e  t h e  s c h e d u l e  
m u s t  p a s s  t h r o u g h  t h e  o r i g i n )  y i e l d s  t h e  new m o d e t  s p e c i f i c a t i o n  o t
R ( =  a s m  ( L  TT )
J p = oo I T  R 2
o r  R = a 2 K i  s m  ( L i  TT_) e ^ / P
1 1 Tt Ki 2
w h e r e  t h e  .1 s u b s c r i p t  r e i e r s  t o  e a c h  g e o l o g i c a l  b a s i n .
I n  o f  t e c  t  we h a v e  r e p l a c e d  L  by  2K s m  ( L TT_) , a n d  we h a v e  r e i n t e r p r e t e d
TT K 2
' a  -  w h i c h  i n s t e a d  o l  r e p r e s e n t i n g  a v e r a g e  r e s e r v e s  p e r  b l o c k  no w  s i g n i f i e s
t h e  b e s t  b l o c k  o f  e a c h  b a s i n .
T h e  new v e r s i o n  o f  t h e  s t r u c t u r a l  f o r m ( h a v i n g  l i n e a r i s e d  a n u  p r e p a r e d  f o r
w e i g h t e d  l e a s t  s q u a r e s  r e g r e s s i o n )  i s  u s e d  t o  r e e s t i m a t e  a s y m p t o t i c  r e s e r v e s  
as  f o l l o w s ;
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P L 3 | / n
P i n  (R T*” ) = “ ( b 0 + b d ^  +  bd „ )  + i n  (d . .  + a d „  + ad ) Pe
e — - ~rz ~~s J 2 4
2K s i n  ( L  T T )
K 2
w h e r e  a i s  t h e  a s y m p t o t e  m  t h e  b e s t  b l o c k  o i '  e a c h  b a s i n  and  K i s  t h e  t o t a l  
i  l
b a s i n  s i z e  ( 8 5  b L o c k s  i n  t h e  E a s t  S h e t l a n d  b a s i n ,  t 6 5  b l o c k s  i n  t h e  N o r t h e r n
N o r t h  Se a  b a s i n  ana  134 b l o c k s  i n  t h e  M o r a y  F i r t h  b a s i n ) .
A s  a b o v e  i n  s e c t i o n  4 . 1  b u t  m o r e  s e r i o u s l y ,  t h e  F s t a t i s t i c  r e s t r i c t s  t h e
n u m b e r  o l  dummy v a r i a b l e s  t h a t  c a n  be u s e f u l l y  i n c l u d e d  ( 2 5 ) ,  S e p a r a t e
d u m m i e s  i o r  t h e  s l o p e s  a n d  t h e  i n t e r c e p t s  o f  e a c h  b a s i n  a r e  n o t  j u s t i f i e d ,
a l t h o u g h  o n e  p a i r  o l  dummy v a r i a b l e s  ( o n e  s l o p e ,  o n e  i n t e r c e p t )  i s
s t a t i s t i c a l l y  s i g n i f i c a n t  ( 2 6 ) .  H e n c e ,  we r e p l a c e  bd + bd b y  bd a n d  ad,
2 4 2 / 4  \
+ a d , b y  ad . . and  o b t a i n  t h e  f o l l o w i n g  c o e f f i c i e n t s :
4 2 / 4
Pe i n  R TT = -  ( 2 5 . 3 6 2  -  1 8 . O L)  + ( 7 . 0 8 3 4  -  3 . 0 4 2 )  Pe
2K s i n ' ( L T T )  ( 1 2 . 5 5 )  ( 6 . 7 8 )  ( 3 6 . 5 8 )  ( l 2 . 9 7 )
K2
2
a c j u s t e d  R w i t h  39 d e g r e e s  o f  f r e e d o m  i s  0 . 9 8 2  
t h e  F s t a t i s t i c  i s  7 6 4 . 5 3  ( F  O .OL  = 4 . 3 l )
.so t h e  b e s t  k n o c k  i n  t h e  E a s t  S h e t l a n d  b a s i n  c o n t a i n s  a s y m p t o t i c  r e s e r v e s  
o f  e 7 . 0 8 3 4  m i l  L i o n  b a r r e t s  ( i . 5 9  m i l l i o n  t o n n e s )  a n d  t h e  b e s t  b l o c k s  m  
b o t h  t h e  N o r t h e r n  N o r t h  Se a  a n d  t h e  M o r a y  F i r t h  b a s i n s  c o n t a i n  a s y m p t o t i c  
r e s e r v e s  o f  e 4 . 0 4 1 4  ( 8  m i l l i o n  t o n n e s ) .  R e - e s t i m a t i n g  t h i s  e q u a t i o n  w i t h  
t h e  c o m m e r c i a l  s u p p l y  o i l  p r i c e s ,  w h i l e  c o n s t r a i n i n g  t o  t h e s e  e s t i m a t e d  
a s y m p t o t e s  i s  d o n e  m  t h e  f o l l o w i n g  f o r m  ( 2 7 ) :
Pc i n  R TT  -  i n  ( a  + a d 2 /  ) = ( c  + c d 2 / 4 )
2K s m  (LTT_) 3 4
K2 )
w h e r e  c d 2 / 4  i s  s u c h  t h a t  c ^  = c  = c  + c d 2 / 4
an d  y i e l d s  c o e f f i c i e n t s  o f
Pc i n  R TT -  i n  (a.^ + ^ 2 / 4 ) = - ( 4 3 . 1 9 1 9  -  3 L . 6 8 / 7 )
2K s i n  ( L  TT )
(K  2 )
w i t h  an  F - s t a t i s t i c  o f  2 / 8 4 . 5 0  ( F  0 , 0 1  = 5 . L 8 )
( / 2 . 4 3 )  ( 3 6 . 2 4 )
T he  c o m m e r c i a l  g r o w t h  p a r a m e t e r s  a r e  4 3 . 2  f o r  t h e  E a s t  S h e t l a n d  b a s i n  a n d
i i . 5  f o r  t h e  o t h e r  t w o  b a s i n s .
r e s e r v e s  as  a f u n c t i o n  o f  o i l  p r i c e s  m  a f o r m  s u i t a b l e  f o r  f o r e c a s t i n g .
i
S u m m a r i s i n g ,  f o r  t h e  E i s t  S h e t L a n d  b a s i n  R = 8 5  2 s i n / L  TT_ j 159  e ~ 4 3 . 2 / p j
TP (  8 5  2 /
f o r  t h e  N o r t h e r n  N o r t h  S e a  b a s i n  R = 165 2 s i n  /  L  TT_ ] 8  e - 1 1 . 5 / P
TT ^ 7 6 5  2 f
t o r  t h e  M o r a y  F i r t h  b a s i n  R = 134 2 s i n  /  L, ]T_ ) 8 e - 1 1 . 5 / P
■jT y I 34 2 /
R e s u l t s  f r o m  t h e s e  e q u a t i o n s  a r e  c o m p a r e d  t o  o u r  d a t a b a s e  i n  F i g u r e  l .
P r o j e c t e d  r e s u l t s  f o r  a $ 3 0  an d  a $ 5 0  r e a l  o i l  p r i c e  f r o m  t h i s  m o d i f i e d  
s p e c i f i c a t i o n  ( w i t h  s i n e  a p p r o x i m a t i o n  t o  g o v e r n m e n t  l i c e n s i n g  p o l i c y )  a r e  
c o m p a r e d  t o  t h e  f o r e c a s t  f r o m  t h e  o r i g i n a l  s p e c i f i c a t i o n  ( n o  a p p r o x i m a t i o n  
t o  g o v e r n m e n t  l i c e n s i n g  p o l i c y )  i n  T a b l e  3 .  T he  r e s u l t s  m  t h e  t o p  t h r e e  
r o w s  r e f e r  t o  t h e  a r e a s  o f  t h e  d a t a b a s e  b a s i n s  t h a t  w e r e  l i c e n s e d  m  r o u n d s  
1 t o  4 .  As e x p e c t e d  t h e  o r i g i n a l  a n d  m o d i f i e d  e s t i m a t e s  a r e  s i m i l a r .  T h e  
p r e d i c t i o n s  f o r  a r e a s  y e t  t o  be  l i c e n s e d ^ , h o w e v e r ,  d i f f e r  g r e a t l y .  T h e  
m e t h o d o l o g y  o f  s u c h  f o r e c a s t s  i s  e x p l a i n e d  l a t e r ,  b u t  h e r e  we may  b r i e f l y  
q u a n t i f y  t h e  s i z e  o f  t h e  d i f f e r e n c e .  T he  b o t t o m  r o w  i n  T a b l e  3 s h o w s  t h e  
e v e n t u a l  c o m m e r c i a l l y  r e c o v e r a b l e  r e s e r v e s  f o r  t h e  w h o l e  o f  t h e  UK 
C o n t i n e n t a l  S h e l f  w i t h  a $ 3 0  an d  a $ 5 0  r e a l  1 9 8 0  o i l  p r i c e ,  f o r e c a s t  f r o m  
o u r  o r i g i n a l  an d  o u r  m o d m e d  s p e c i f i c a t i o n s .  A t  t h i s  s t a g e ,  t h e  a b s o l u t e  
v a l u e s  i n  t h e  t a b l e  s h o u l d  be  i g n o r e d ;  h o w e v e r ,  t h e  r e l a t i v e  s i z e s  o f  t h e  
i o r e c a s t s  s h o w  ho w t h e  o r i g i n a l  m o d e l  m i g h t  s u b s t a n t i a l l y  ( b y  a b o u t  20%)  
o v e r e s t i m a t e  r e s e r v e s .
5 .  F o r e c a s t i n g  P r o c e d u r e
We h a v e  c o n s t r u c t e d  t h r e e  s u p p L y  c u r v e s ,  o n e  f o r  e a c h  o f  t h e  t h r e e  r e g i o n s  
w i t h  r e l a t i v e l y  w e l l  e x p l o r e d  h i s t o r i e s .  T h e s e  e s t i m a t e s  f o r m  t h e  b a s i s  f o r  
t h e  f o r e c a s t s  i n  t h i s  s e c t i o n .  L e a d i n g  u p  t o  o u r  f i n a l  t y p e  o f  f o r e c a s t ,  
t h e  f o r e c a s t i n g  p r o c e d u r e  may  be  b r o k e n  down  i n t o  t h r e e  s e g m e n t s  -  e x t r a p o l a t i n g  
t h e  r e s e r v e s  w h i c h ,  i f  o i l  p r i c e s  a r e  h i g h e r  t h a n  t h o s e  o f  o u r  d a t a b a s e ,  w i l l  
be c o m m e r c i a l l y  r e c o v e r a b l e  f r o m  t h e  a r e a s  l i c e n s e d  i n  r o u n d s  1 t o  4 o f  e a c h  
o f  o u r  t h r e e  b a s e  a r e a s ;  e x t r a p o l a t i n g  t h e  r e l a t i o n s h i p  b e t w e e n  r e c o v e r a b l e  
r e s e r v e s  an d  o i l  p r i c e s  t o  t h e  a r e a  o f  e a c h  o f  t h e  t h r e e  b a s e  r e g i o n s  t h a t  
wa s  n o t  l i c e n s e d  m  r o u n d s  l  t o  4 ;  an d  f i n a l l y ,  e x t r a p o l a t i n g  t h i s  
r e l a t i o n s h i p  t o  t h e  o t h e r  g e o l o g i c a l  b a s i n s  o f  t h e  UK C o n t i n e n t a l  S h e l f .
F u r t h e r  u n c e r t a i n t y  an d  m o r e  s p e c u l a t i v e  i d e a s  a r e  a d d e d  as  we mov e  f r o m  
t h e  f i r s t  t o  t h e  t h i r d  t y p e  o f  f o r e c a s t .
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Collating our newly specified model gives the commercially recoverable
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T a b l e  3 ; A C o m p a r i s o n  o i  M o d e l  S p e c i f i c a t i o n s ;  F o r e c a s t s  o f  R e c o v e r a b l e  
O n  R e s e r v e s  ( m i l l i o n s  o i  t o n n e s )
R e a l  $ 3 0 / b a r r e i  ReaL $ 5 0 / b a r r e i
O r i g i n a l  M o d i i i e d  O r i g i n a l  M o d i f i e d
A r e a : S p e c i f i c a t i o n  S p e c i f i c a t i o n  S p e c i f i c a t i o n  S p e c i f i c a t i o n
I ) a t : b a s e  a r e a  i n
E a s t  S h e t l a n d  b a s i n 20 21 2 0 21 3 5 9 5 3 5 9 5
N o r t h e r n  N o r t h  Sea  b a s i n 47 1 4 7 0 56 8 5 4 8
M o r a y  F i r t h  b a s i n 2 4 / 24 4 281 2 8 4
R e s t  o f  UK C o n t i n e n t a l  
S h e l l 1584 9 0 / 2 6 5 / 16 55
T o t a l  UK C o n t i n e n t a l
S h e l f  4 3 2 3  3 6 4 2  7 1 0 1  6 0 8 2
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S . L  L o n g - R u n  O i l  P r i c e s
T h e  e s s e n c e  o f  o u r  m o d e l  i s  t o  p r e d i c t  t h e  r e s e r v e s  w h i c h  w i l l  e v e n t u a l l y  
be r e c o v e r e d  f r o m  t h e  UK C o n t i n e n t a l  S h e l f  -  w h i c h  w i 1 i  o n l y  be k n o w n  w i t h  
c e r t a i n t y  w h en  t h e  l a s t  o f f s h o r e  o i l f i e l d  h a s  b e e n  c l o s e d .  One p a r t  o f  
t h e s e  r e s e r v e s  may  come f r o m  t h e  a c r e a g e  o f  t h e  E a s t  S h e t l a n d ,  t h e  N o r t h e r n  
N o r t h  Sea  a n d  t h e  M o r a y  F i r t h  b a s i n s  t h a t  was a l l o c a t e d  i n  t h e  f i r s t  f o u r  
l i c e n c e  r o u n d s .  T h e  e s t i m a t e d  e q u a t i o n s  g i v e n  i n  t h e  p r e v i o u s  s e c t i o n  
a l l o w  t h i s  f o r e c a s t  t o  be made c o n d i t i o n a l  on  t h e  e v e n t u a l  l o n g - r u n  p r i c e  
o f  N o r t h  Sea  o i l .  T h i s  p r i c e  w i l l  r e f l e c t  t h e  i n c r e a s i n g  s c a r c i t y  o f  o i l  
w o r l d w i d e  an d  w i l l  be  a f u n c t i o n  o f  L o n g - r u n  s u p p l y  and  de ma n d  c o n s i d e r a t i o n s  
( 2 8 ) .  H e r e  we a r e  n o t  i n t e r e s t e d  m  s h o r t - t e r m  t e n d e n c i e s  t h a t  m i g h t  
r a i s e  o i l  p r i c e s  a b o v e ,  o r  l o w e r  o i l  p r i c e s  b e l o w ,  t h e i r  L o n g - r u n  v a l u e s  ( 2 9 ) .  
An o i l i i e i d  d e v e l o p m e n t  d e c i s i o n  i s  a l o n g - r u n  p l a n  t h a t  w i l l  be a s s e s s e d  
o n  l o n g - r u n  c r i t e r i a .  T h e  l o n g - r u n  o i l  p r i c e  w i l l  be  c o n s t r a i n e d  i n  w o r l d  
m a r k e t s  by  t h e  p r i c e  o t  an  a l t e r n a t i v e  e n e r g y  s o u r c e  t h a t  c a n  c o m m e r c i a l l y  
r e p l a c e  o i l  m  o i l ' s  m o s t  v a l u a b l e  u s e .  T h e  w e n  r e c o g n i s e d  i n c r e a s i n g  
s c a r c i t y  o i  o n  i m p l i e s  t h a t  t h e  t r e n d  l o r  l o n g - r u n  p r i c e s  w i n  i n v o l v e  
s t e a d y  r i s e s  u n t i l  a l t e r n a t i v e  e n e r g y  s o u r c e s  be com e c o m m e r c i a l l y  a t t r a c t i v e  
an d  u n t i l  c o m p e t i t i v e  s u b s t i t u t i o n  r e d u c e s  t h e  d e m an d  l o r  o i l .
As  t h e  L i m i t  l o r  l o n g - r u n  o i l  p r i c e s  i s  i i k e i y  t o  be a p p r o a c h e d  I r o m  b e i o w ,  
we n e e d  o n l y  c o n s i d e r  e v e n t u a l  o n  p r i c e s  i n  o u r  f o r e c a s t .  A n  o i i  r e s e r v e s  
t h a t  s a t i s f y  o u r  c o m m e r c i a l  c r i t e r i a  m  t h e  s h o r t - t e r m  a r e  i i k e i y  t o  
s a i i s l y  i t  m  t h e  l o n g - r u n .  I i  t h e  e v e n t u a l  o n  p r i c e  w e r e  t o  be l o w e r  
t h a n  c u r r e n t  e x p e c t a t i o n s  l o r  t h e  e s t a b l i s h e d  o u  p r i c e ,  t h e n  o u r  s u p p l y  
c u r v e  w o u l d  n o t  a c c u r a t e l y  x e x i e c t  t h e  f a i l  m  c o m m e r c i a l  r e s e r v e s .  T he  
s u p p l y  c u r v e  w o u l d  i g n o r e  t h e  c a p i t a l  c o s t s  t h a t  h a v e  a l r e a d y  b e e n  s u n k  o n  
m an y  l i e l u s .  G i v e n  t h e s e  s u i m  c o s t s  t h e n  t h e  p r i c e s  n e c e s s a r y  f o r  c o n u n u e u  
d e v e l o p m e n t  x a n  d r a m a t i c a l l y  ( T a b l e  4 )  ( 3 0 ) .  E v e n  x i  o n  p r i c e s  w e r e  t o  
d r o p  b y  l a r g e  a m o u n t s ,  m o s t  n e i a s  w i t h  s u n k  c a p i t a l  c o s t s  w o u l d  s t i l l  l o o k  
c o m m e r c i a l  o n  a v o i d a b l e  c o s t s  an d  p r o d u c t i o n  w o u l d  c o n t i n u e .  O u r  s u p p l y  c u r v e  
t h o u g h ,  i s  e s t i m a t e d  o n  t h e  p r i c e s  n e c e s s a r y  t o  e n s u r e  c o m m e r c i a l  p r o d u c t i o n  
o v e r  t h e  m e  o x  e a c h  i i e i d .  H e n c e  t h e  e s t i m a t e d  t a i l  m  s u p p l i e s  w o u l d  
s u g g e s t  r e c o v e r a b l e  r e s e r v e s  w i l l  d e c l i n e  m o r e  r a p i d l y  t h a n  t h e  f a n  m  
r e s e r v e s  i n  p r a c t i c e .  I n  p r i n c i p l e ,  we s h o u l d  o v e r c o m e  t h i s  p r o b l e m  b y  
r e - e s t i m a t i n g  t h e  d o w n w a r d  s e g m e n t  o f  o u r  s u p p l y  c u r v e  w i t h  t h e  d a t a  s h o w n  
i n  T a b l e  4 ,  a n d  t h e n  c o n s t r u c t i n g  a k i n k e d  c u r v e  a r o u n d  c u r r e n t l y  e s t a b l i s h e d  
o n  p r i c e s .  I n  p r a c t i c e  t h i s  p r o b l e m  w i l l  be  a v o i d e d  as  l o n g  as  l o n g - r u n  
o i l  p r i c e s  n e v e r  f a l l ,  a n a  as  l o n g  as  we a c c e p t  t h a t  l o n g - r u n  o i l  p r i c e s  a r e
a p p r o a c h e d  f r o m  b e i o w  f o r  t h e  f o r e s e e a b l e  f u t u r e ,  t h e n  we may  i g n o r e  t h e  
p r o b l e m .  We m u s t  be  c a r e f u l ,  h o w e v e r ,  n o t  t o  f o r e c a s t  w i t h  p r i c e s  b e l o w  
$ 3 0  p e r  b a r r e l  w i t h  ’ t  a d a p t i n g  o u r  m o a e i .
-  2 8  3  -
T a b L e  4 : S u p p l y  p r i c e s  g i v i n g  a r e a l  5% r e t u r n  o n  a v o i d a b l e  -  f r o m  1 . 1 . 8 3  -
c o s t s  an d  r e v e n u e s  p L u s  r i s k  c o v e r a g e  e q u a l  t o  d i s c o u n t e d  v a l u e  
o f  r e m a i n i n g  f i e L d  c a p i t a l  c o s t s  ( w h e r e  d i f f e r e n t  f r o m  T a b l e  i )  
( r e a l  1.980 $ / b a r r e i )   ___________________________________________
E c o n o m i c  S u p p l y  P r i c e  C o m m e r c i a l  S u p p l y  P r i c e
A n d r e w I  / . 91 31 . 7 9
A r g y l I 1 l  . 2 3 16.01
Auk L 9 . 2 0 34 . 2 0
B e a t r i c e 4 . 2 3 4 . 4 3
B e r y l 4 . 7 8 13 . 8 5
B r a e 7 .61 8 .  / 5
B r e n t 2 . 1 0 3 . 3 4
B u c h a n 5 . 0 0 5 . 6 7
C l a y m o r e 2 . 2 4 6 . 0 5
C o r m o r a n t / . 7 4 1 0 . 8 9
C o r m o r a n t  N t h 6 . 4 1 6 . 9 2
D u n l i n 3 . 1 5 9 . 0 5
F o r t i e s 1 . 7 6 1 3 . 2 6
F u l m a r I  . 69 l  . 81
H e a t h e r 4 . 8 0 8 .  18
H u t t o n 8 . 7 7 1 0 . 9 2
H u t t o n  NW 5 . 2 6 5 . 3 8
M a g n u s 5 . 5 6 5 . 8 2
M a u r e e n 6 . 9 5 7 . 8 5
M o n t r o s e 4 . 6 7 8 . 4 1
M u r c h i s o n  UK 2 . 4 8 9 . 5 9
N i m a n 2 . 2 9 8 . 3 1
P i p e r 2 . 3 9 1 6 . 3 1
S t a t f j o r d  UK 3 . 0 6 3 , 9 /
T h i s t i e 2 . 2 / / . 0 3
T a r t a n 5 . 3 4 5 . 7 8
-  2 8 4  -
U n f o r t u n a t e L y  t h e  e v e n t u a l  L o n g - r u n  o i l  p r i c e  c a n n o t  be p r e d i c t e d  w i t h  a n y  
d e g r e e  o l  c e r t a i n t y .  N o t  o n l y  m u s t  we p r e d i c t  l o n g - r u n  s u b s t i t u t i o n  c o s t s  
b u t  as  o u r  d e p e n d e n t  v a r i a b l e  i s  e x p r e s s e d  i n  d e f l a t e d  v a l u e s ,  we m u s t  a l s o  
as s u m e  t h e  p a t h s  f o r  UK i n f l a t i o n  r e l a t i v e  t o  a b a s e  c u r r e n c y  a r e  c o r r e c t l y  
a n t i c i p a t e d  by  o u r  r e p r e s e n t a t i v e  f i r m .  T h i s  p r e d i c t i o n  h a s  b e e n  made  b y  
p r o j e c t i n g  v a r i o u s  p a t h s  f o r  n o m i n a l  d o l l a r  o i l  p r i c e s  i n t o  t h e  n e x t  
c e n t u r y ,  and  t h e n  d e f l a t i n g  t h e  v a l u e  b a c k  i n t o  i 9 6 0  t e r m s  a n a  a d j u s t i n g
f o r  e x c h a n g e  r a t e  m o v e m e n t s .  W h e t h e r  l o n g - r u n  o i l  p r i c e s  w i l l  h a v e  p e a k e d
by  t h e  y e a r  2 0 0 0  i s  n o t  c e r t a i n ,  h o w e v e r ,  a 30 y e a r  p e r i o d  i s  p r o b a b l y  l o n g  
e n o u g h  f o r  t h e  t r a n s i t i o n  t o  a n o n - o n  b a s e d  e c o n o m y .
A t  o n e  e x t r e m e ,  r e c e n t  o i l  p r i c e s  o f  a r o u n d  $ 3 0  p e r  b a r r e l  ( i n  r e a l  i y 8 0  
t e r m s )  may  be an  e s t i m a t e  o f  t h e  l o n g - r u n  o i l  p r i c e .  G i v e n  t h a t  r e a l i s t i c  
a l t e r n a t i v e s  t o  o i l  a r e  e s t i m a t e d  t o  c o s t  as l i t t l e  as  $ 3 0  t o  $ 4 0  p e r  b a r r e l  
e q u i v a l e n t  ( 3 i ) ,  t h e n  e v e n t u a l  c o m m e r c i a l  o i l  r e s e r v e s  r e c o v e r e d  f r o m  t h e  
a r e a s  o f  t h e  E a s t  S h e t l a n d ,  t h e  N o r t h e r n  N o r t h  Se a  a n d  t h e  M o r a y  F i r t h  b a s i n s  
l i c e n s e d  m  t h e  f i r s t  f o u r  r o u n d s  may  n o t  be  muc h  g r e a t e r  t h a n  t h e  t o t a l
r e s e r v e s  u s e d  i n  t h e  d a t a b a s e .  T a b l e  5 s h o w s  t h a t  a t  $ 3 0  p e r  b a r r e l  some
2 / 3 6  m i l l i o n  t o n n e s  w o u l d  be  c o m m e r c i a l l y  v i a b l e  -  c o m p a r e d  t o  1 5 5 6  m i l l i o n  
t o n n e s  a l r e a d y  m  e s t a b l i s h e d  c o m m e r c i a l  f i e l d s  an d  1 9 6 /  m i l l i o n  t o n n e s  m  
t h e  d a t a b a s e  d i s c o v e r i e s .  T h e  c h a n c e s  a r e  t h a t  r e a l  l o n g - r u n  o i l  p r i c e s  w i l l  
be g r e a t e r  t h a n  t h i s  e s t i m a t e ,  p e r h a p s  a s  h i g h  as  $ 5 0  p e r  b a r r e l .  T h i s  
p r i c e  w o u l d  i n d u c e  some 4 4 2 8  m i l l i o n  t o n n e s  f r o m  t h e  t h r e e  d a t a b a s e  a r e a s .
T he  D e p a r t m e n t  o f  E n e r g y  h a v e  s u g g e s t e d  $4 4  p e r  b a r r e l  ( i n  1 9 8 0  t e r m s )  i s  
l i k e l y  b y  t h e  y e a r  2 0 0 0  ( 3 2 ) ,  w h i c h  w o u l d  y i e l d  a r e s e r v e  e s t i m a t e  o i  
4 0 0 3  m i l l i o n  t o n n e s .
5 . 2  U n l i c e n s e d  A r e a s  i n  D a t a b a s e  B a s i n s
T h e  m o d i  l i e d  s p e c i f  i c a t i o n  o f  s e c t i o n  4 , 3  p e r m i t s  o u r  m o d e l  t o  f o r e c a s t  
r e c o v e r a b l e  r e s e r v e s  m  t h e  a r e a s  o f  t h e  E a s t  S h e t l a n d ,  t n e  N o r t h e r n  N o r t h  
Se a  an d  t h e  M o r a y  F i r t h  b a s i n s  t h a t  w e r e  n o t  l i c e n s e d  i n  t h e  f i r s t  f o u r  
l i c e n c e  r o u n d s .  T h e  E a s t  S h e t l a n d  a n d  t h e  N o r t h e r n  N o r t l i  Se a  b a s i n s  seem 
u n l i k e L y  t o  p r o v i d e  f u r t h e r  s u b s t a n t i a l  r e s e r v e s  b u t  t h e  M o r a y  F i r t h  b a s i n  
seem s  m o r e  p r o m i s i n g  ( T a b L e  6 ) .  T d i s  T a b l e  a l s o  s h o w s  t h e  t o t a l  r e c o v e r a b l e  
r e s e r v e s  f r o m  e a c h  o f  t h e  t h r e e  b a s i n s  i n  p a r e n t h e s i s .
A t  l i k e l y  e v e n t u a l  N o r t h  S e a  o i l  p r i c e s  o f  a b o v e  $ 3 0  p e r  b a r r e l ,  t h e  E a s t  
S h e t l a n d  b a s i n  i s  l i k e l y  t o  p r o v i d e  r e s e r v e s  a t  L e a s t  as  g r e a t  as  t h e  
c o m b i n e d  r e c o v e r a b l e  r e s e r v e s  f r o m  t h e  N o r t h e r n  N o r t h  Se a  a n d  t h e  M o r a y  
F i r t h  b a s i n s  t o g e t h e r .  I n d e e d  as  L o n g - r u n  o i l  p r i c e s  g r o w  t h e n  r e l a t i v e l y  
t h e  E a s t  S h e t l a n d  b a s i n  b e c o m e s  r e  an d  m o r e  i m p o r t a n t .
-  2 8 5  -
T a b 1 e  5 : E s t i m a t e d  R e s e r v e s  m  t h e  D a t a b a s e  A r e a  ( m i l l i o n  t o n n e s )
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R e s e r v e s  f r o m  t h e  U n l i c e n s e d  A c r e a g e  o n  t h e  D a t a b a s e  B a s i n s  
( m i L 1 i o n  t o n n e s )
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T h i r d ,  t h e r e  a r e  o t h e r  p o t e n t i a l L y  o n  b e a r i n g  b a s i n s  on  t h e  UK C o n t i n e n t a l  
S n e i i  a p a r t  i r o m  t n e  t h r e e  b a s i n s  we h a v e  c o n s i d e r e d  so f a r .  R e c o v e r a b l e  
r e s e r v e s  i r o m  t h e s e  b a s i n s  a r e  i i x e i y  an d  o u r  u n a i  f o r e c a s t  o t  UK C o n t i n e n t a l  
S h e l l  r e s e r v e s  m u s t  i n c l u d e  an  e s t i m a t e  01 L h e i r  s i z e .  T o  l a c i n t a t e  t h i s  
e s t i m a t e  we w i s h  t o  c o n s t r u c t  s i m i l a r  s u p p l y  r e l a t i o n s h i p s  t o  t h o s e  a l r e a d y  
d e v e l o p e d  l o r  t h e  E a s t  S h e t l a n d ,  t h e  N o r t h e r n  N o r t h  Sea an d  t h e  M o r a y  F i r t h  
b a s i n s .  F o r  e a c h  p o t e n t i a l  o i l  b e a r i n g  b a s i n  we m u s t  a s s e s s  b o t h  t h e  
a s y m p t o t i c  r e s e r v e s  m  p i a c e  l o r  t h e  m o s t  p r o m i s i n g  b l o c k  a n d  t h e  g r o w t h  
p a r a m e t e r s  r e f l e c t i n g  t h e  s p e e d  w i t h  w h i c h  t h e  a s y m p t o t e  i s  r e a c h e d .  As y e t  
o n l y  n e g l i g i b l e  a r e a s  o f  t h e s e  b a s i n s  h a v e  b e e n  l i c e n s e d  an d  t h e  a b s e n c e  o f  
d i s c o v e r i e s  p r e c l u d e s  a n y  d i r e c t  q u a n t i t a t i v e  ( e c o n o m e t r i c )  a s s e s s m e n t .
I n s t e a d  we a d o p t  a m o r e  q u a l i t a t i v e  a p p r o a c h ,  a s s e s s i n g  c r u c i a l  f e a t u r e s  o f  
e a c h  b a s i n  t o  s e e  i f  a n y  p a r t i c u l a r  b a s i n  i s  s i m i l a r  o r  d i s s i m i l a r  t o  t h e  
t h r e e  b a s i n s  we h a v e  a s s e s s e d  an d  q u a n t i f i e d  d i r e c t l y .  S u c h  a q u a l i t a t i v e  
a p p r o a c h  c a n n o t  p r o d u c e  m e a n i n g f u l  u n i q u e  e s t i m a t e s  f o r  e a c h  b a s i n ,  b u t  i t  
c a n  p r o d u c e  a r a n g e  o f  v a l u e s  f o r  t h e  o n  p r i c e  -  r e s e r v e  r e l a t i o n s h i p  i n  
e a c h  b a s i n  t h a t  i s  i i k e i y  t o  e n c o m p a s s  t h e  t r u e  v a l u e s  o f  t h e  r e l a t i o n s h i p .
Some 24 b a s i n s  h a v e  b e e n  i d e n t i f i e d  o n  t h e  UK C o n t i n e n t a l  S h e i f  S o u t h  o f  t h e  
o
62 N p a r a l l e l  a n d  a r e  l i s t e d  m  T a b l e  / .  F o r  e a c h  b a s i n  we h a v e  c o m p a r e d  
t h e  w a t e r  d e p t h s  an d  l o c a l  c L i m a t e s  w i t h  t h o s e  e x p e r i e n c e d  i n  t h e  E a s t  
S h e t i a n a s ,  t h e  N o r t h e r n  N o r t h  Se a  a n d  t h e  M o r a y  F i r t h  b a s i n s ,  a n d  ( r a t h e r  
t e n t a t i v e l y )  a s s i g n e d  c o e f f i c i e n t s  t o  e a c h  r e g i o n s '  c o m m e r c i a l  g r o w t h  
p a r a m e t e r .  T h e s e  a r e  e x p r e s s e d  m  t h e  T a b l e  as  a f r a c t i o n  o f  t h e  d a t a b a s e  
b a s i n s - p a r a m e t e r s .  W h i l e  t h i s  i s  a f a i r l y  h e r o i c  p r o c e s s ,  a t  l e a s t  t h e  
d e t e r m i n a n t s  o f  t h e  g r o w t h  p a r a m e t e r s  ( w i n d  s p e e d s ,  w a t e r  d e p t h s ,  w a v e  
h e i g h t s ,  e t c )  a r e  w e l l  d o c u m e n t e d  ( 3 3 ) .  T h e  d e t e r m i n a n t s  o f  t h e  a s y m p t o t e  
a r e  l a r g e l y  u n k n o w n ,  so t h a t  a s s i g n i n g  c o e f f i c i e n t s  t o  t h e  a s y m p t o t i c  
p a r a m e t e r  i s  e v e n  m o r e  s p e c u l a t i v e .  I t  f o L l o w s  t h a t  p a r a m e t e r s  s h o u l d  o n l y  
be  q u a n t i f i e d  t o  a r o u g h  o r d e r - o f - m a g m t u d e  p r e c i s i o n .  T h e  t a b l e  s h o w s  
h i g h ,  c e n t r a l  a n d  l o w  e s t i m a t e s  w h e r e  t h e s e  ’h a v e  b e e n  a s s i g n e d ,  
o r  some c o m m e n t  t o  i n d i c a t e  wh y  a b a s i n  h a s  b e e n  i g n o r e d .  T he  b a c k g r o u n d  
t o  t h e s e  e s t i m a t e s  i s  b a s e d  o n  g e o l o g i c a l ,  g e o g r a p h i c  a n d  i n d u s t r y  
l n i o r m a t i o n  b u t  w i l l  n o t  be d w e l t  o n  h e r e  ( 3 4 )  -  t h e  me t .hodo l o g y  i s  h i g h l y  
s u b j e c t i v e  an d  w o u l d  d i f f e r  b e t w e e n  a n a l y s t s .  T h e s e  a r e  o u r  b e s t  g u e s t i m a t e s  
an d  we m e r e l y  h o p e  t h a t  w h a t e v e r  e r r o r s  r e m a i n  m i g h t  c a n c e l .  T h e y  a r e  
e x p r e s s e d  i n  t h e  T a b L e  a s  a f r a c t i o n  o f  t h e  d a t a b a s e  b a s i n s *  a s y m p t o t e s .
5.3 Other Basins
Table 7
- 288 -
Oil Price-Reserve Relationship m  Other Basins
B a s i n
C o m m e r c i a l  G r o w t h  
P a r a m e t e r
A s y m p t o t i c  R e s e r v e s  i n  B e s t  B l o c k  
Low • C e n t r a L  H i g h
E a s t  S h e t l a n d  
N o r t h e r n  N o r t h  Sea 
M o r a y  F i r t h
F o r t h  A p p r o a c h e s
F a i r  I s i e  a n d  O r k n e y  I s l e
Uns  t
N o r t h e r n  Su b  
C a r d i g a n  B a y
C 1 y d e
B r i s t o l .  C h a n n e l  
S o u t h e r n  N o r t h  Sea
g e o l o g y  n o t  p r o m i s i n g  
p o o r  g e o i o g y / b a s i n  s i z e  i n s u f f i c i e n t
F a e r o e s  ( T r o u g h ) l . L C 3 150 4 
165 5
a 2
150 5 
170  6
a 3
5 / 6  a 3
W e s t  S h e t l a n d
C3
7 7 4 
165  5
a 2
77 5 
I  /O 6
a 3
5 / 6
W e s t  O r k n e y s m a i  L b a s i n  w i t h u n p r o m i s i n g  g e o l o g y
N o r t h  M i n c h
C 3
0 0 5 / 6  a 3
Sea  o f  H e b r i d e s
C 3
0 32 5 
17 0  6
a 3
5 / 6  a .?
I n n e r  H e b r i d e s b a s i n t o o t h i n
R o c k a l l  ( T r o u g h )  5
C 3 a 2
5
6
a 3 a 3
R o c k a l 1- H a t t o n  1 .
1 ° 3
114 4 
165  5
a 2
150
170 t a *
5 / 6  a 3
I r i s h  Sea s m a i  1 b a s i n  w i t h u n p r o m i s i n g  g e o l o g y
S o u t h e r n  S u b
° 2
0 65
170
2 a 
6 a
2 / 6  a 3
S o u t h  W e s t e r n  A p p r o a c h e s
° 3
150 1 
165  5
a 2
L 50 
170 ! ‘ “
2 / 6  a ;)
W e s t  E n g l i s h  C h a n n e l
° 2
UO 3 
165 5
a 2
90
134 ! ■ «
3 / 5  a 4
E a s t e r n  E n g l i s h  C h a n n e l
° 2
90  3 
165  5
a 2
90
1 / 0 f ay
3 / 6  a 3
s m a l l  b a s i n ;  u n p r o m i s i n g  g e o l o g y ,  d e e p ,  
h a r s h  w a t e r s
g e o l o g y  n o t  p r o m i s i n g  
0  0 4 / 5  a
s m a l t  b a s i n  w i t h  u n p r o m i s i n g  g e o l o g y  
s m a l l  b a s i n  w i t h  u n p r o m i s i n g  g e o l o g y  
g a s - b e a r i n g  r o c k s
N o t e ;  t h e  t w o  f r a c t i o n s  f o r  t h e  a s y m p o t o t e  a r e  f i r s t l y  t h e  p r o p o r t i o n a t e  s i z e  
o f  t h e  b a s i n ,  and  s e c o n d l y ,  t h e  g e o l o g i c a l  s i m i l a r i t y  o f  t h e  new b a s i n ,  t o  
t h e  d a t a b a s e  b a s i n  -  m o r e  i n f o r m a t i o n  i s  i n  a p p e n d i x  D;  t h e  m a i n  d i f f e r e n c e  
b e t w e e n  t h e  h i g h  a n d  t h e  c e n t r a l  a s s i g n e d  a s y m p t o t e  i s  t h a t  t h e  h i g h  v a l u e s  
i g n o r e  t h e  p r e m i s e  t h a t  as  t h e  s i z e  o f  t h e  b a s i n  i n c r e a s e s  t h e  p r e s s u r e  
i n c r e a s e s  l e a d i n g  t o  m o r e  o i l  i n  t h i c k e r  d e p o s i t s  ( e x c e p t  f o r  t h e  R o c k a t i  
T r o u g h ) ;  t h e  m a i n  d i f f e r e n c e  b e t w e e n  t h e  l o w  and  t h e  c e n t r a l  v a l u e s  i s  t h a t  t h e  
l o w  v a l u e s  i g n o r e  t h e  E a s t  S h e t l a n d  b a s i n  r e s u l t s ,  o n  t h e  p r e s u m p t i o n  t h a t  t h e  
E a s t  S h e t l a n d  ‘ " a  o n e - o f f  b a s i n  u n l i k e l y  t o  be r e p e a t e d .  See  A p p e n d i x  D .
-  2 8 9  -
C a l c u l a t i n g  e a c h  b a s i n ' s  c o m m e r c i a l l y  r e c o v e r a b l e  r e s e r v e s  a t  a g i v e n
l o n g - r u n  o n  p r i c e  an d  a g g r e g a t i n g  o v e r  a l l  t h e  b a s i n s  y i e l d s  an e s t i m a t e
o t  t h e  c o m m e r c i a l l y  r e c o v e r a b l e  o i l  r e s e r v e s  i r o m  t h e  e n t i r e  UK C o n t i n e n t a l
o
S h e n  S o u t h  01 t h e  62 N p a r a i i e L . T a b l e  8 s h o w s  t h e s e  e s t i m a t e s  w h i c h  
c l e a r l y  d e p e n d  o n  w h e t h e r  t h e  c e n t r a l ,  h i g h  o r  l o w  a s y m p t o t e s  a r e  c h o s e n .
T h e  s i g n i f i c a n c e  o l  t h e  d a t a b a s e  r e g i o n s  r e l a t i v e  t o  t h e  r e m a i n d e r  o f  
t h e  b a s i n s  i s  e v i d e n t  f r o m  a c o m p a r i s o n  o f  t h i s  T a b L e  t o  T a b l e  6 .  O v e r a l l ,  
w i t h i n  o u r  i i k e i y  o n  p r i c e  r a n g e ,  c o m m e r c i a l l y  r e c o v e r a b l e  o i l  r e s e r v e s  
may l i e  i n  t h e  r a n g e  f r o m  2 6 4 2  m i l l i o n  t o n n e s  t o  6 0 8 2  m i l l i o n  t o n n e s  u n d e r  
o u r  c e n t r a l  e s t i m a t e ,  b u t  f r o m  3 0 9 9  m i l l i o n  t o n n e s  t o  9 4 / 5  m i l l i o n  t o n n e s  
t a k i n g  t h e  l o w  e s t i m a t e  w i t h  a p r i c e  o f  $ 3 0  p e r  b a r r e l  an d  o u r  h i g h  
e s t i m a t e  w i t h  a p r i c e  o f  $ 5 0  p e r  b a r r e l .
T h e  m a j o r  u n c e r t a i n t i e s  a n  c o n c e r n  f a v o u r a b l e  r i s k s ,  s o  t h a t  a l t h o u g h  t h e  
l o w  e s t i m a t e  i f  f a i r l y  c l o s e  t o  o u r  c e n t r a l  e s t i m a t e ,  i f  o n e  a d o p t s  an 
o p t i m i s t i c  s t a n c e ,  t h e n  o n e  m i g h t  e n v i s a g e  h i g h  v a l u e s  a s  much  as  o n e  an d  
o n e - h a l f  t i m e s  t h e  c e n t r a l  e s t i m a t e .  U n d e r  e a c h  o f  t h e  t h r e e  e s t i m a t e . ^ ,  
t h e  c a l c u l a t i o n s  d e m o n s t r a t e  how s e n s i t i v e  r e c o v e r a b l e  r e s e r v e s  a r e  t o  
L o n g - r u n  o i l  p r i c e s ;  i m p u t e d  l o n g - r u n  a r c  e i a s t i c i t e s  f o r  t o t a l  UK r e s e r v e s  
a r e  a r o u n d  1 . 0 .
6 .  C o m p a r i s o n  o f  F o r e c a s t s
T h e  a u t h o r  k n o w s  o f  n o  e s t i m a t e  o f  UK r e c o v e r a b l e  r e s e r v e s  f r o m  t h e  e n t i r e
\*>
C o n t i n e n t a l  S h e L f  t h a t  p r e s e n t e d  a s  a f u n c t i o n  o f  o n  p r i c e s  o t h e r  t h a n
t h o s e  p r e s e n t e d  a b o v e .  A i l  k n o w n  e s t i m a t e s  f o r  t h e  UK a r e  g i v e n  as  i f  t h e y  
a r e  i n d e p e n d e n t  o f  o n  p r i c e s  o r  as  i f  t h e  e s t i m a t e r s  k n o w  t h e  u l t i m a t e  p r i c e  
o f  o i l  ( d e s p i t e  i h e  h i g h  s u p p l y  e i a s t i c i t e s  d e r i v e d  a b o v e )  -  some o f  w h i c h  
a r e  r e p r o d u c e d  b e i o w  ( T a b l e  9 ( a ) ) .  O u r  f o r e c a s t s  a r e  c l e a r l y  o t  t h e  same 
o r d e r  -  o f  -  m a g n i t u d e .  O t h e r  e s t i m a t e s  h a v e  r e s t r i c t e d  t h e i r  a t t e n t i o n  t o  
t h e  UK s e c t o r  o f  t h e  N o r t h  So u  o n l y .  F o r  e x a m p l e ,  W o o d - M a c k e n z i e  e s t i m a t e
i / 9 5  m i l l i o n  t o n n e s ,  UKOOA s u g g e s t  a r a n g e  b e t w e e n  2 8 0 0  an d  3 2 0 0  m i l i i o n  ' t o n n e s ,
I
an d  R o b i n s o n  an d  M o r g a n  g i v e  a l i k e l y  r a n g e  o f  2 6 6 6  t o  4 0 0 0  d e p e n d i n g  o n  t h e  
c o u r s e  o f  o i l  p r i c e s  ( 3 5 ) .  T h e s e  f i g u r e s  a r e  c o m p a r a b l e  t o  t h e  p a r e n t h e s i s e d  
f i g u r e s  i n  T a b l e  6 .  O t h e r  s t u d i e s  h a v e  c o n s i d e r e d  t h e  r e s e r v e  p o t e n t i a l  o f
t h e  w h o l e  N o r t h  Se a  -  t h e  UK,  N o r w e g i a n ,  D u t c h  a n d  W e s t  G e r m a n  s e c t o r s  -  w h u e
n o t  c o n s i d e r i n g  o t h e r  a r e a s  o f  t h e  UK C o n t i n e n t a l  S h e L f .  A p p l y i n g  a c o n v e r s i o n  
t o  e x c l u d e  g a s  w h e r e  i n c l u d e d  ( 3 6 )  b y  t h e  e s t i m a t e r s  y i e l d s  t h e  f i g u r e s  i n  
T a b l e  9 ( b ) .
R
ea
i 
L
o
n
g
-R
u
n
 
On
 
P
ri
ce
 
(i
bb
O
 
v
a
iu
e
s
, 
$ 
pe
r 
b
a
rr
e
l)
T a b  t o  H : UK C o n n n o n t a L  S h e l f  R o c o v o r a b i o  O n  l l o s o i ' v o s  ( t in i  n o n  t o n n o s )
CM in F
o — CMm o F 03X) 33 F
7) n CMn ro 30 FF m F lOm X) F
co n
o in 30F 7) F —1F F
X) rin ro F CO-T) ro F COF CO 00
CM -l 7)
O F F 7)ro X) ro oro ■n ro
©p
ro
3 0Q p 0P cd p0 B cd
oq H EP H
- j 0 L l
cd fr) 0H «P d
c bfl 1
- '291 -
T a b i e  9 O t h e r  F o r e c a s t s  o f  UK R e c o v e r a b f e  R e s e r v e s  ( m i l l i o n  t o n n e s )
( a ) UK C o n  t i n e a t  a t  She  i f  
J o h n s o n
O c t e i f  & R o s f n g  
S h e n  ( G r a y )
BP ( B o x o n )
G o v e r n m e n t  ( 1 9 8 2 )
4 5 d 3  
4 i  J J 
2 6 6  /
3 0 4 0
2 1 0 0 - 4 3 0 0
( b )  W h o l e  N o r t h  Sea
BP ( 1 9 / 3 )
BP ( 1 9 / 4 )
C o n o c o  ( l 9 / b )
Mo b f  l  ( 19 / o )
S h e i l ( 1 9 / 6 )
0  C a r r o l i  & S m i t h  
D e p t  o i  E n e r g y  ( 1 9 / / )  
BP ( 1 9 / / )
S h e i  I ( L9 / / )
O d e i l  & R o s i n g
3 9 5 2  
4 L 60
4 6 8 0 - 6 9 6 8
5 2 0 0
3 6 4 0
2 9 3 3 - 4 9 3 3
4 5 0 0
5 0 0 0
5 0 0 0 - 6 0 0 0
7 8 0 0 - 1 0 9 0 0
N o r w e g i a n  & D a n i s h  G o v e r n m e n t  5 0 0 0 - / 5 0 0
S o u r c e s ; D e p a r t m e n t  o f  E n e r g y  E n e r g y  P r o j e c t i o n s  1 9 / 9 , HMSO, 1 9 / 9 ,  L o n a o n
D e p a r t m e n t  o f  E n e r g y  D e v e l o p m e n t  o i  t h e  O i l  a n u  Gas  R e s o u r c e s  o i
t h e  U K , 1 9 8 2 ,  HMSO, L o n a o n
J o h n s o n  C . J .
O ' C a r r o i i  F . M .  &, 
S m i t h  J . L .
Octet  i  P .  & R o s i n g  K .  
B a s u  D . R .
N o r t h  Se a  E n e r g y  W e a l t h  1 9 / 5 - 2 0 0 0 , F i n a n c i a l  
T i m e s  L o n d o n ,  197 8
P r o b a b i l i s t i c  M e t h o d s  o f  E s t i m a t i n g  
U n d i s c o v e r e d  P e t r o l e u m  R e s o u r c e s ,  1 9 8 0 ,  M I T
O p t i m a l  D e v e l o p m e n t  o f  t h e  N o r t h  S e a s  O i l  
F i e l d s  L o n d o n ,  1 9 / 6 ,  K o . r g a n  P ag e  L t d
F u t u r e  E n e r g y  P o l i c i e s  f o r  t h e  U K , L o n a o n , 
1 9 8 1  M a c m i l l a n
-  2 9 2  -
One s t u d y  o f  t h e  w h o l e  N o r t h  Se a  d e s e r v e s  m o r e  a t t e n t i o n  as  i t  d o e s  q u o t e  
r e c o v e r a b l e  r e s e r v e s  as  a f u n c t i o n  o t  o i l  p r i c e s  -  t h e  M I T  r e s e a r c h  g r o u p  
p u b l i s h i n g  u n d e r  E c k b o ,  E c k b o  & S m i t h  and  E c k b o ,  J a c o b y  and  S m i t h  ( 3 / ) .
T h e i r  d i s a g g r e g a t e d  p r o c e s s  a p p r o a c h  y i e l d s  o n  r e s e r v e  f o r e c a s t s  d e p e n d e n t  
o n  c o m m e r c i a l  f a c t o r s .  U s i n g  o u r  c o n v e r s i o n s  t o  e x c l u d e  g a s  as  a b o v e ,  t h e y  
q u o t e  p o s s i b l e  r e s e r v e s  f o r  t h e  w h o l e  o f  t h e  N o r t h  Se a  o t  3 3 l i  m i l l i o n  t o n n e s  
i i  t h e r e  i s  a c o n s t a n t  $ i 2  ( 1 9 / 6  d o l l a r s )  o i l  p r i c e ,  an d  3 5 0 8  m i l l i o n  t o n n e s  
i t  t n e r e  i s  a $ L 2  o n  p r i c e  w i t h  r e a l  i n c r e a s e s  o f  2% p e r  y e a r  ( y i e l d i n g  
a r e a l  i y / 6  p r i c e  o f  $ 1 9 . 3  i n  t h e  y e a r  2 0 0 0 )  ( 3 8 ) .  A s s u m i n g  t h e  r e s e r v e s  
tail m  t h e  r a t i o  o f  80% UK t o  40% n o n - U K  ( 3 9 ) ,  we c a n  c o n v o r t  t h e i r  e s t i m a t e  
i n t o  e s t i m a t e s  f o r  t h e  UK s e c t o r  o t  t h e  N o r t h  S e n ,  t o  y i e l d  19 58  m i l l i o n  
t o n n e s  an d  2 0 / 5  m i l L i o n  t o n n e s  f o r  e a c h  o n  p r i c e  a s s u m p t i o n .  I n  1 9 8 0  
t e r m s ,  t h e i r  a s s u m e d  o i l  p r i c e s  a r e  r o u g h l y  e q u i v a l e n t  t o  $ 2 l  an d  $ 3 4  p e r  
b a r r e l  r e s p e c t i v e l y  i f  o n e  i g n o r e s  e x c h a n g e  r a t e  m o v e m e n t s  ( o r  t o  $ 1 /  an d  
$ 2 8  p e r  b a r r e l  i t  o n e  a d j u s t s  t o r  t h e  r i s e  i n  t h e  v a i u e  o f  s t e r l i n g  b e t w e e n  
1 9 / /  a n a  1 9 8 0 ) .  O u r  e s t i m a t e s  o f  UK N o r t h  Se a  o n  r e s e r v e s  a r e  19 35  m i n i o n
t o n n e s  and  3 4 4 4  m i l l i o n  t o n n e s  a t  $ 2 i  an d  $34  r e s p e c t i v e l y  ( a n d  I 4 i 2  m i l l i o n
t o n n e s  a n d  2 / 9 7  m i l l i o n  t o n n e s  a t  $ 1 /  an d  $ 2 8  r e s p e c t i v e l y ) .  A l t h o u g h  o u r
e s t i m a t e s  b e i o w  $ 3 0  p e r  b a r r e l  i g n o r e  t h e  s u n k  c o s t s  o n  c u r r e n t  f i e l d s ,  t h e y
may  b e r c o m p a r e d  t o  t h e  M I T  e s t i m a t e s  w h i c h  a l s o  i g n o r e  t h i s  q u a l i f i c a t i o n  
( s e c t i o n  5 . l ) .  O u r  f o r e c a s t s  a t  p r i c e s  b e i o w  $ 3 0  a r e  s i m i l a r  t o  t h o s e  
p r o d u c e d  b y  M I T ,  b u t  o u r  e s t i m a t e s  a r e  c o n s i d e r a b l y  m o r e  s e n s i t i v e  t o  o i l  p r i c e  
c h a n g e s .  I m p u t e d  M I T  a r c  e l a s t i c i t i e s  a r e  o f  t h e  o r d e r  o f  0 . 1 ,  c o m p a r e d  t o  
o u r  i m p u t e d  e l a s t i c i t i e s  o f  a r o u n d  l . O .
C o m p a r i n g  o u r  f o r e c a s t s  t o  o f f i c i a l  v i e w s  s h o w s  some i n t e r e s t i n g  d i f f e r e n c e s .  
T h e  o f f i c i a l  r e c o v e r a b l e  o i l  r e s e r v e  e s t i m a t e s  m  t h e  1 9 8 2  B r o w n  B o o k  ( 4 0 )  
a r e  b r o k e n  do w n  i n t o  t h e  c a t e g o r i e s  o f  r e s e r v e s  a l r e a d y  l i c e n s e d  ( i n  t h e  
f i r s t  s e v e n  l i c e n c e  r o u n d s )  an d  f u t u r e  r e s e r v e s .  A r a n g e  i s  g i v e n  t o r  e a c h  
c a t e g o r y .  T h o s e  r a n g e s  a r e  s h o w n  i n  T a b l e  10,  w h e r e  we a l s o  p r e s e n t  e s t i m a t e s  
f r o m  o u r  m o d e l  u n d e r  a s i m i l a r  b r e a k d o w n .  T h e  m i d - p o i n t  o f  t h e  o f f i c i a l  
e s t i m a t e  o f  a l l o c a t e d  r e s e r v e s  s u g g e s t s  a p r i c e  o f  a b o u t  $ 3 0  p e r  b a r r e l  m  
o u r  m o d e l ,  w h e r e a s  t h e  o i t i c i n i  e s t i m a t e  f o r  f u t u r e  b l o c k s  i m p l i e s  a p r i c e  
o f  w e n  u n d e r  $ 3 0  p e r  b a r r e l .  A t  b o t h  e n d s  o f  t h e  o f f i c i a l  r a n g e ,  t h e  
p o t e n t i a l  f o r  f u t u r e  b l o c k s  r e l a t i v e  t o  a l l o c a t e d  b l o c k s  se e ms  l e s s  
e n c o u r a g i n g  t h a n  s u g g e s t e d  b y  o u r  m o d e l .
-  2 9 3  -
T a b l e  i Q ;  A l l o c a t e d  a n d  F u t u r e  R e s e r v e s  o n  t h e  UK C o n t i n e n t a l  S h e l l
A l l o c a t e d  B l o c k s F u t u r e  B l o c k s T o t  a 1
D e p t ,  o f  
E n e r g y  Ra ng e
l o w
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c e n t r a l h i g h
1 0 0  -  1050  
l o w  c e n t r a l h i  gh
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B e f o r e  we u s e  t h e  m o d e l  t o  p r e s e n t  d e t a i l e d  f o r e c a s t s ,  t h e r e  a r e  s e v e r a l  
w e a k n e s s e s  m  o u r  a p p r o a c h  t h a t  we h a v e  y e t  t o  e x p o s e .  We h a v e  a l r e a d y  
s t r e s s e d  t h e  w e a k n e s s  o t  o u r  m o d e l  t o  f o r e c a s t  l o w e r  s u p p l i e s  t h a n  c u r r e n t l y  
u n d e r  d e v e l o p m e n t .  O t h e r  w e a k n e s s e s  f a n  i n t o  o n e  o f  t w o  c a t e g o r i e s  -  e i t h e r  
m e t h o d o l o g i c a l  o r  r e s t r i c t i v e .  T h e  m e t h o d o l o g i c a l  w e a k n e s s e s  a r e  m o r e  
s e r i o u s  a rm we c o n s i d e r  t h e m  u r s t .
7 . 1  M e t h o d o l o g i c a l  L i m i t a t i o n s
M e t h o d o l o g i c a l  w e a k n e s s e s  i n v o l v e  p r o b l e m s  w h i c h  c a n n o t  be r e s o l v e d  b y
s e n s i t i v i t y  t e s t s  b u t  w h i c h  t h e  m o d e l  h a s  i n h e r e n t  d i f f i c u l t i e s  m  t a c k l i n g .
Two m a i n  p r o b l e m s  s h o u l d  he m e n t i o n e d  -  t h e  p r o b l e m  o t  t e c h n o l o g i c a l  c h a n g e s
an d  t h e  p r o b l e m  o f  p r o d u c e r s  a m e n d i n g  o u t p u t  p r o f i l e s  i n  r e s p o n s e  t o  p r i c e
c h a n g e s .  T h e  e x f e c t  o f  t e c h n o l o g i c a l  a d v a n c e s  i s  t o  s h i f t  s u p p l y  c u r v e s  t o
t h e  i e x t .  G i v e n  t h a t  o u r  m o d e l  i n v o l v e s  no  t e c h n i c a l  p a r a m e t e r s  a n d  i s
t i m e l e s s ,  o u r  f o r e c a s t s  w i l l  i n c r e a s i n g l y  u n d e r e s t i m a t e  r e c o v e r a b l e  r e s e r v e s .
I n  an a c t i v i t y  w h e r e  t h e  e n g i n e e r i n g  ana  c o n s t r u c t i o n  p r o c e s s e s  a r e  a t  t h e
f o r e f r o n t  o i  t e c h n o l o g y ,  t h i s  o m i s s i o n  may  be s e r i o u s .  T h i s  i s  a p r o b l e m
i m p l i c i t  i n  a n y  c r o s s - s e c t i o n a i  s t u d y  -  t h e  d a t a  i s  b a s e d  o n  t h e  t e c h n o l o g y
o f  t o d a y  ana  may  n o t  be r e l e v a n t  f o r  l o r e c a s t x n g  i n t o  t i m e s  wn en  t h e
t e c h n o l o g y  w i l l  h a v e  a d v a n c e d .  D i a g r a m  3 ( a )  s h o w s  t h e  e s t i m a t e  o f  C b a s e d  o n
t n e  u a t a  p o i n t s  b e t w e e n  A a n d  B t o  u n d e r e s t i m a t e  r e s e r v e s  i x  t e c h n o l o g y  h a s
t  t
s h i t t e d  t h e  s u p p l y  c u r v e  f r o m  SS t o  S S .
I n  o u r  a p p l i c a t i o n  o t  c r o s s - s e c t i o n a l  d a t a ,  h o w e v e r ,  t h i s  p r o b l e m  may  n o t  be
t o o  a c u t e .  S e v e r a l  t i e i a s  m  o u r  s i m u i a t e u  d a t a b a s e  a r e  u s i n g  t h e  t e c h n o l o g y
o t  n l e w  y e a r s  a g o ,  s i n c e  t h i s  i s  w h en  d e v e l o p m e n t  o n  t h e s e  f i e l d s  b e g a n .
O u r  d a t a  p o i n t s  a r e  n o t  o n  t h e  c u r v e  SS i n  D i a g r a m  3 ( b ) ,  b u t  a r e  f r o m  a g r o u p
i i  n  n
o t  c u r v e s  S S ..............  S S r e f l e c t i n g  e a r n e r  t e c h n o l o g i e s .  M o r e o v e r ,
t e c h n o l o g y  h a s  a d v a n c e d  as  o i l  p r i c e s  h a v e  r i s e n .  I t  f o l l o w s  t h a t  t h e  a a t a
l .L n  n
p o i n t s  w n 1 n o t  l a i t  r a n d o m l y  o n  t h e  c u r v e s  S S . . . .  S S , b u t  w i l l  be m  an 
o r d e r e d  s e q u e n c e  m o v i n g  t o  a h i g h e r  c u r v e  as  o n  p r i c e s  r i s e ,  s u c h  a s  t h e  
c r o s s e s  o n  D i a g r a m  3 ( b ) ,  y i e l d i n g  t h e  e s t i m a t e d  s u p p l y  c u r v e  E E .  H e n c e ,  a s  l o n g  
as  t e c h n o l o g y  i m p r o v e s  as  e s t a b l i s h e d  o n  p r i c e s  r i s e  -  t h e r e  i s  p r o b a b l y  a 
c o n c e a l e d  l i n k  t r o m  t h e  t a t t e r  t o  t h e  f o r m e r  -  t h e n  i o r e c a s t i n g  o n  t h e  b a s i s  
o i  EE w i n  p r e s e n t  u s  w i t h  a n  a c c u r a t e  e s t i m a t e  o f  C * .  T h u s ,  a l t h o u g h  
i t  w o u l d  be  d e s i r a b l e  t o  s e p a r a t e  o u r  e s t i m a t e s  a n d  o u r  t o r e c a s t s  i n t o  a 
c o m p o n e n t  i n v o l v i n g  a m ov e  a i o n g  a c u r v e  ( o a u s e a  b y  p r i c e  c h a n g e s )  a n d  a 
c o m p o n e n t  i n v o l v i n g  a s h i f t  o t  a c u r v e  ( t e c h n o l o g i c a l  a d v a n c e ) ,  t h i s  s e p a r a t i o n  
s h o u l d  n o t  m a r k e d l y  a n e c t  t h e  a c c u r a c y  o t  o u r  t o r e c a s t s .  T h e  a c c u r a c y  o f  o u r  
m o d e i  r e s t s  i n  t h e  c o n n e c t i o n  b e t w e e n  o n  p r i c e  i n c r e a s e s  a n a  t e c h n o l o g i c a l  
i m p r o v e m e n t s .  ' •
/. Model. Weaknesses
-  2 9 5  -
X  x  Po i n t s
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T h e  s e c o n d  m e t h o d o l o g i c a l  w e a k n e s s  c o n c e r n s  t h e  w a y  t h e  model ,  i g n o r e s  t h e  
a b i l i t y  o l  p r o d u c e r s  t o  v a r y  f i e l d  o u t p u t  p r o f i l e s  m  r e s p o n s e  t o  p r i c e  
c h a n g e s .  O u r  c r o s s - s e c t i o n a l  d a t a  i s  b a s e d  on  i n f o r m a t i o n  a b o u t  o u t p u t  
p r o i i i e s  c h o s e n  w i t h  t o a a y ' s o i l  p r i c e s .  We i n t e r p o l a t e  a t  l o w e r  o i l  p r i c e s  
w h e t h e r  t h e s e  f i e l d s  w o u l d  s t i l l  be c o m m e r c i a l .  T he  d e c i s i o n  o f  o u r  
r e p r e s e n t a t i v e  f i r m  i s  e i t h e r  t o  d e v e l o p  o r  n o t  t o  d e v e l o p .  I n  p r a c t i c e  
t h o u g h ,  c o m p a n i e s  w i l l  h a v e  a n o t h e r  o p t i o n  b e f o r e  t h e  f i n a l  " n o  d e v e l o p m e n t "  
o p t i o n ,  t h a t  i s ,  t o  r e d u c e  t h e  s c a l e  o f  t h e  p r o j e c t  an d  o n l y  p r o d u c e  t h e  m o s t  
p r o f i t a b l e  b a r r e l s .  H e n c e  o u r  s i m u l a t e d  d a t a b a s e  w i l t  be a s e r i e s  o f  r a t h e r  
p e s s i m i s t i c  p o i n t s ,  s u c h  as  t h e  c r o s s e s  i n  D i a g r a m  4 ,  b e i o w  t h e  t r u e  
r e c o v e r a b l e  r e s e r v e s  a l o n g  t h e  l i n e  T T .  O u r  e s t i m a t e d  l i n e ,  EE,  w i l l  
o v e r e s t i m a t e  r e c o v e r a b l e  r e s e r v e s  a b o v e  c u r r e n t  o i l  p r i c e s ,  and  w i l l  o v e r s t a t e  
t h e  l o n g - r u n  s u p p l y  e l a s t i c i t y .
T he  e x t e n t  o f  t h i s  b i a s  may  n o t  be t o o  s e r i o u s  f o r  t w o  r e a s o n s .  F i r s t ,  t h e  
d e v e l o p m e n t  d e c i s i o n  i s  a l o n g - r u n  d e c i s i o n  b a s e d  o n  t h e  e s t a b l i s h e d  p r i c e  01 
o i l .  O n c e  an  o u t p u t  p r o f i l e  h a s  b e e n  c h o s e n  c o m p a n i e s  a r e  f a i r l y  r e l u c t a n t  
t o  c h a n g e  t h e i r  i d e a s .  T h i s  i m p l i e s  t h a t  t h e  c r o s s e s  m  D i a g r a m  4 may  n o t  
be t o o  d i s t a n t  f r o m  t h e  TT  l i n e .  S e c o n d ,  o u r  m o d e l  m a k e s  n o  a l l o w a n c e  f o r  
i n c r e a s e d  s u p p l i e s  f r o m  c u r r e n t l y  c o m m e r c i a l  i i e i d s  i f  e s t a b l i s h e d  o i l  p r i c e s  
a r e  h i g h e r  t h a n  e x p e c t e d .  T h a t  i s ,  t h e  l i n e  TT i s  l i k e l y  t o  be k i n k e d  a b o u t  
c u r r e n t  o i l  p r i c e s ,  w i t h  a s t e e p e r  s L o p e  t o  t h e  r i g h t  o f  c u r r e n t  o i l  p r i c e s .
1 . 2  R e s t r i c t i o n s  f r o m  t h e  R e p r e s e n t a t i v e  F i r m
T h i s  c a t e g o r y  o f  w e a k n e s s e s  c o n c e r n s  t h e  d e i i n i t i o n  o f  o u r  r e p r e s e n t a t i v e  f i r m .  
E a c h  w e a k n e s s  may be o v e r c o m e  b y  a d a p t i n g  t h e  s p e c i f i c a t i o n  o f  t h e  
r e p r e s e n t a t i v e  f i r m  and  r e - e s t i m a t i n g  t h e  e c o n o m i c  s u p p l y  p r i c e s  a n d / o r  t h e  
c o m m e r c i a l  s u p p l y  p r i c e s  t o  y i e l d  new c o e f f i c i e n t s  m  an o t h e r w i s e  u n c h a n g e d  
m o d e l .  T h e  r e - e s t i m a t i o n  i s  m  l a t e r  s e c t i o n s .  H e r e  we i n t r o d u c e  t h e  t y p e  
o t  r e s p e c i f i c a t i o n s  t o  o u r  r e p r e s e n t a t i v e  f i r m  t h a t  we m i g h t  c o n s i d e r .
F i r s t ,  we may w i s h  t o  r e s p e . c i f y  t h e  r e t u r n  t h a t  i s  j u s t  n e c e s s a r y  t o  i n d u c e  o u r  
r e p r e s e n t a t i v e  f i r m  t o  b e a r  t h e  r i s k s  a n d  p r o c e e d  w i t h  d e v e l o p m e n t .  T h e r e  
may be t w o  d i m e n s i o n s  t o  t h i s  r e s p e c i f i c a t i o n . On t h e  o n e  h a n d ,  we may  c o n s i d e r  
t h e  l e v e l  w h i c h  j u s t  y i e l d s  a n o r m a l  r e t u r n  o n  c a p i t a l .  I n  t h e  a b o v e  we 
a s s u m e d  t h i s  l e v e l  wa s  a c h i e v e d  o n c e  t h e  r e a l  r e t u r n  e x c e e d e d  5% p l u s  an 
a l l o w a n c e  f o r  r i s k  b a s e d  o n  t h e  d i s c o u n t e d  v a l u e  o f  e a c h  f i e l d ' s  c a p i t a L  c o s t s .  
Some may f e e l  t h e  5% r e a l  r e t u r n  o n  c a p i t a l  i s  t o o  l o w  a n d  s u g g e s t  a v a l u e  o f  
10% b e t t e r  r e f l e c t s  t h e  n o r m a l  r e a l  r a t e  o f  r e t u r n  w i t h  r i s k  c o v e r a g e .  Some 
may  s u g g e s t  t h a t  r i s k  p r e m i a  a r e  n o t  r e l a t e d  t o  c a p i t a l  c o s t s  an d  t h a t  
c o m p a n i e s  r a i s e  t h e  d i s c o u n t  r a t e  i n  r e s p o n s e  t o  r i s k .  T h u s ,  t h e y  m i g h t
- 2 9 /  -
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c o n s i d e r  a r e a l  10% r e t u r n  w i t h o u t  a n y  r i s k  p r o f i t s  s u f f i c i e n t l y  a t t r a c t i v e ,  
o r  p e r h a p s  a r e a l  15% r e t u r n .  E a c h  o f  t h e s e  p o s s i b i l i t i e s  i s  c o n s i d e r e d  b e l o w .  
On t h e  o t h e r  h a n d ,  we may  w i s h  t o  a d j u s t  t h e  r e t u r n  n e c e s s a r y  t o  i n d u c e  
d e v e l o p m e n t  i n  t h e  a b s e n c e  o f  t a x e s  r e l a t i v e  t o  t h e  r e t u r n  n e c e s s a r y  w i t h  
t a x a t i o n  i n c l u d e d .  T h i s  a d j u s t m e n t  may  be n e c e s s a r y  f o r  t w o  r e a s o n s  -  o n e  
c o n c e r n i n g  t h e  n o r m a l  r e t u r n  an d  o n e  t h e  r i s k  p r e m i a .  I f  we b e l i e v e  t h a t  m  
t h e  a b s e n c e  o f  t a x e s  t h r o u g h o u t  t h e  e c o n o m y  a h i g h e r  r e t u r n  t o  c a p i t a l  w o u l d  
be  a v a i l a b l e ,  t h e n  a h i g h e r  r e t u r n  w o u l d  be  n e c e s s a r y  m  t h e  a b s e n c e  o f  t a x a t i o n  
t h a n  w i t h  t a x a t i o n  i n c l u d e d .  T h e  e c o n o m i c  s u p p l y  p r i c e s  a r e  u s e d  t o  f i n d  t h e  
a s y m p t o t i c  l e v e l  o f  r e s e r v e s ,  a l e v e l  t h a t  i s  d o f i n e d  b y  n a t u r e  n o t  b y  
a r t i f i c i a l  t a x  a r r a n g e m e n t s  i m p l e m e n t e d  b y  m a n .  I f  v i a  t a x a t i o n  t h e  n o r m a l  
r a t e  o f  r e t u r n  d e c l i n e s  t h e n  t h e  a s y m p o t o t i c  r e s e r v e s  s h o u l d  n o t  be a f f e c t e d .  
T h u s ,  a h i g h e r  r a t e  o f  r e t u r n  may be u s e d  m  t h e  e c o n o m i c  s u p p l y  p r i c e  
c a l c u l a t i o n s  t h a n  i n  t h e  c o m m e r c i a l  s u p p l y  p r i c e  c a l c u l a t i o n s .  F o r  r e a s o n s  
c o n n e c t e d  w i t h  t h e  r i s k  p r e m i a ,  h o w e v e r ,  we may  w i s h  t o  u s e  a l o w e r  r a t e  o f  
r e t u r n  i n  t h e  e c o n o m i c  t h a n  m  t h e  c o m m e r c i a l  s u p p l y  p r i c e  c a l c u l a t i o n s  .
I f  t h e  a d d i t i o n a l  p r o f i t s  t a x a t i o n  l e v i e d  o n  N o r t h  Se a  c o m p a n i e s  g e n e r a t e s  
e x t r a  u n c e r t a i n t y ,  t h e n  a h i g h e r  r i s k  p r e m i u m  w o u l d  be r e q u i r e d  w i t h  t a x a t i o n  
i n c l u d e d .  G i v e n  t h e  i n s t a b i l i t y  i n  N o r t h  Sea  t a x a t i o n ,  t h e n  t h e  h i g h e r  r i s k  
p r e m i u m  seems  n e c e s s a r y .  T h e  c r u c i a l  p o i n t  w i l l  be w h e t h e r  o u r  r e p r e s e n t a t i v e  
f i r m  b e l i e v e s  f u r t h e r  t a x  c h a n g e s  a r e  l i k e l y  o r  n o t .  O n l y  i f  f u r t h e r  t a x  
c h a n g e s  a r e  e x p e c t e d  s h o u l d  t h e  r e l a t i v e  r e t u r n s  be a d j u s t e d .  We d e l a y  
t h e  e n u m e r a t i o n  o f  t h e  c o n s e q u e n c e s  o f  a d j u s t i n g  t h e  r e l a t i v e  r e t u r n s  u n t i l  
o u r  a n a L y s i s  o f  t a x a t i o n ,  m  c h a p t e r  7 .
T h e  s e c o n d  t y p e  o f  r e - s p e c i f i c a t i o n  c o n c e r n s  t h e  n a t u r e  o f  t h e  t a x  s y s t e m .
We c o m m e n t e d  e a r l i e r  o n  t h e  a b i l i t y  o f  N o r t h  Sea  c o m p a n i e s  t o  u s e  o f f s h o r e  
c o s t s  t o  d e f e r  o t h e r  p r o f i t s ,  t h u s  e n h a n c i n g  t h e  c o m m e r c i a l  a t t r a c t i v e n e s s  
o f  o f f s h o r e  v e n t u r e s .  B e l o w  we a l l o w  f o r  t h i s  p o s s i b i l i t y  an d  r e - e s t i m a t e  
o u r  modeL  as  i f  o u r  r e p r e s e n t a t i v e  f i r m  c a n  a p p l y  t h i s  t a x  a d v a n t a g e  t o  a l l  
f i e l d s .  We s h o u l d  a l s o  r e s p e c i f y  t h e  t a x  s y s t e m  i n  o p e r a t i o n .  I n  t h e  a b o v e  
e s t i m a t e s  o f  c o m m e r c i a l  s u p p l y  p r i c e s ,  we c o m p u t e d  t h e  p r i c e s  n e c e s s a r y  t o  
i n d u c e  t h e  d e v e l o p m e n t  o f  e a c h  f i e l d ,  g i v e n  t h i s  p r i c e  h o l d s  o v e r  t h e  
p r o d u c i n g  l i f e  o f  t h e  f i e l d .  F o r  a p r o j e c t  s u c h  a s  F o r t i e s ,  t h e  p r o d u c i n g  
l i f e  o f  t h e  f i e l d  s t a r t e d  i n  19.75.  T h e  t a x  s y s t e m  m  1 9 7 5 ,  h o w e v e r ,  i s  n o t  
t h e  same as  t h e  t a x  s y s t e m  i n  1 9 8 2 ,  F o r  e x a m p l e ,  t h e  b u l k  o f  F o r t i e s  c a p i t a l  
c o s t s  w i l l  be  " u p l i f t a b i e "  a t  a r a t e  o f  175%. I f  we w i s h  t o  u s e  o u r  m o d e l  
f o r  f o r e c a s t i n g ,  t h e n  i n f o r m a t i o n  b a s e d  o n  an o u t d a t e d  t a x  s y s t e m  w i l l  n o t  
be r e l e v a n t .  I n s t e a d  we s h o u l d  r e - e s t i m a t e  t h e  p r i c e s  n e c e s s a r y  t o  i n d u c e  
d e v e l o p m e n t ,  n o t  o n l y  a s  i f  t h e  p r i c e  h o l d s  o v e r  t h e  p r o d u c i n g  l i f e  o f  t h e  
f i e l d  b u t  a l s o  a s  i f  t h e  c u r r e n t  t a x  s y s t e m  h o l d s  o v e r  t h e  l i f e  o f  t h e  f i e l d .  
C l e a r l y  ( f o r  s i m i l a r  r e a s o n s  t o  t h o s e  i n  s e c t i o n  5 . 1 )  t h i s  p r i c e  w i l l  be  a
-  2 9 9  -
p o o r  g u i d e  t o  F o r t i e s  p r o f i t a b i l i t y ,  h o w e v e r ,  i t  w o u l d  i n d i c a t e  t h e  p r i c e  
n e c e s s a r y  f o r  d e v e l o p m e n t  i f  a n o t h e r  F o r t i e s  w e r e  d i s c o v e r e d  t o d a y .  As  we 
w i s h  t o  u s e  o u r  m o d e l  t o  q u a n t i f y  t h e  l e v e l  o f  r e c o v e r a b l e  r e s e r v e s  f r o m  
ne w a r e a s ,  t h i s  l a t t e r  p r i c e  i s  r e l e v a n t  a n d  we r e - e s t i m a t e  t h e  c o m m e r c i a l  
s u p p l y  p r i c e s  o n  t h i s  b a s i s .
A t h i r d  r e - s p e c i f i c a t i o n  i n v o l v e s  o u r  r e p r e s e n t a t i v e  f i r m ' s  e x p e c t a t i o n s  
o n  t h e  g r o w t h  o f  o i l  p r i c e s .  We h a v e  a s s u m e d  t n e  e s t a b l i s h e d  o i i t  p r i c e  i s  
c o n s i d e r e d  a s  a c o n s t a n t  r e a l  v a l u e .  P e r h a p s  i t  s h o u l d  be c o n s i d e r e d  
a s  n c o n s t a n t  n o m i n a l  v a l u e .  T h i s  i s  u n l i k e l y ,  t h o u g h ,  p e r h a p s  m o r e  
r e a l i s t i c a l l y  i t  may  be v i e w e d  as  a r e a l  v a l u e  b u t  a t  a s t e a d y  r a t e  o f  
g r o w t h .  T h i s  w i i 1 l o w e r  t h e  e c o n o m i c  an d  t h e  c o m m e r c i a l  s u p p l y  p r i c e s  a n d  
s h o u l d  r a i s e  o u r  f o r e c a s t s  o f  r e c o v e r a b l e  r e s e r v e s  a t  a n y  g i v e n  p r i c e .
8 .  R e s p e c i f y i n g  t h e  R e p r e s e n t a t i v e  F i r m
We no w w i s h  t o  r e s p e c i f y  o u r  r e p r e s e n t a t i v e  f i r m  a n d  r e - e s t i m a t e  t h e  m o d e l
p a r a m e t e r s .  We a p p r o a c h  t h e  t e s t i n g  o f  t h e  r e s t r i c t i o n s  o u t l i n e d  i n
s e c t i o n  7 . 2  m  t h e  o r d e r  o f  t h e i r  i m p o r t a n c e .  F o r  e a c h  t e s t ,  t h e  s i x
e s t i m a t e d  c o e f f i c i e n t s  a n d  t - r a t i o s  a r e  sh o wn  t o g e t h e r  w i t h  F s t a t i s t i c s ,
2
a d j u s t e d  R a n d  t h e  c e n t r a l  c a s e  f o r e c a s t  f o r  t h e  e n t i r e  UK C o n t i n e n t a l
S h e l l .  E i g h t  t e s t s  a r e  p r e s e n t e d  m  T a b l e s  L i  t o  l b .
F i r s t ,  s i n c e  we w i s h  t o  u s e  o u r  m o d e l s  f o r  f o r e c a s t i n g  we r e - e s t i m a t e  t h e  
m o d e l  b a s e d  a s  i f  t h e  c u r r e n t  s y s t e m  o f  t a x a t i o n  a p p l i e d  f r o m  19 75  ( T a b l e  i i ) .  
The  e c o n o m e t r i c  p r o p e r t i e s  o f  t h e  m o d e l  a r e  b a r e l y  a f f e c t e d .  O n l y  t h e  
s o c o n u  r e s t r i c t e d  l e a s t  s q u a r e s  e q u a t i o n  i s  r e - o s t u n a t o d , t o  p r o d u c e  s i m i l a r  
c o e i i i c i e n t s  4 3 . 0  a n d  1 3 . 7  ( 4 3 . 0  m i n u s  2 y . 3 )  i n s t e a d  o i  4 3 , 2  and  i t . 5 
r e s p e c t i v e l y ,  r e f l e c t i n g  t h e  i e s s  a t t r a c t i v e  c o m m e r c i a l  p r o s p e c t s  u n a e r  t h e  
p r e s e n t  s y s t e m  o f  t a x a t i o n  c o m p a r e d  t o  e a r n e r  v e r s i o n s  o i  t a x a t i o n .  T h e  
f o r e c a s t s  t o r  t h e  UK C o n t i n e n t a l  S h e l f  a r e  c o r r e s p o n d i n g l y  r e d u c e d  by some 
i  t o  2%. T h i s  i o r m  o i  t h e  m o d e l  i s  a i » o  s u i t a b l e  .Lor  t a x  p o l i c y  a s s e s s m e n t  
s o  we m a i n t a i n  t h i s  r e s p e c i 1 x c a t i o n  b e i o w  and  u s e  T a b i e  l l  as  o u r  b a s i s  f ox '  
c o m p a r i s o n .
«
S e c o n d ,  we r e c o n s i d e r  o i i  p r i c e  e x p e c t a t i o n s .  I t  may  be t h a t  c o m p a n i e s
e x p e c t  t h e  r e a l  p r i c e  o l  o n  t o  g r o w  a t  2% p e r  a n nu m ,  m  w h i c h  c a s e  t h e
p r i c e s  n e c e s s a r y  l o r  e c o n o m i c  an d  c o m m e r c i a l  d e v e l o p m e n t  d e c i s i o n s  w o u l d  be 
l o w e r .  R e c a l c u l a t i n g  t h e s e  p r i c e s  an d  r e - e s t i m a t i n g  t h e  m o d e l  s h o w s  h i g h e r  
a s y m p t o t e s  a n d  l o w e r  g r o w t h  p a r a m e t e r s ,  a n d  h e n c e  m u ch  h i g h e r  j o r e c a s t s  
( b y  u p  t o  20%)  t h a n  o u r  b a s e  m o a e i  ( T a b l e  i 2 ) .  We r e j e c t  t h i s  r e - s p e c m c a t i o n  
n o t  o n i y  b e c a u s e  o i  t h e  p o o r e r  e c o n o m e t r i c  p e r i o n n a n c e  o l  t h e  e c o n o m i c  e q u a t i o n
-  3 0 0  -
T a b l e  i  l : R e s p e c i  1’ i c a t i o n  o f  R e p r e s e n t a t i v e  F i r m s C u r r e n t  O i l  T a x a t i o n
as  i f  f r o m  197 5
E s t i m a t e d  C o e f f i c i e n t s  ( a b s o l u t e  t - r a t i o s )
A s y m p t o t e  7 . 0 8 3 4  ( 3 6 . 5 8 )
A s y m p t o t i c  Dummy - 3 . 0 4 2  ( i 2 . 9 / )
E c o n o m i c  G r o w t h  P a r a m e t e r  - 2 5 . 3 6 2  ( 1 2 . 5 5 )
E c o n o m i c  G r o w t h  Dummy I 8 . O 1 ( 6 . 7 8 )
C o m m e r c i a l  G r o w t h  P a r a m e t e r  - 4 2 . 9 5 2  ( 4 2 . 3 4 )
' C o m m e r c i a l  G r o w t h  Dummy 2 9 . 2 8 9  ( 1 9 . 6 9 )
2
E c o n o m i c  E q u a t i o n  R 9 8 . 2 %
E c o n o m i c  E q u a t i o n  F - s t a t i s t i c  7 6 4 . 5 3
C o m m e r c i a l  E q u a t i o n  F - s t a t i s t i c  9 / 5 . 2 0
F o r e c a s t s  ( m i l l i o n  t o n n e s  o f  r e c o v e r a b l e  r e s e r v e s )
O i l  P r i c e  50  6 0 59
( r e a l  19 80  $ / b a r r e i )  45  5 5 1 0
4 0  4 9 2 2
35 4 2 8 6
30 35 92
-  3 0 1  -
T a b l e  L 2 :  R o s p e c i f i c a t i o n  o l  R e p r e s e n t a t i v e  F i r m  .’ R i s i n g  R e a l  O i l  P r i c e s
E s t i m a t e d  C o e f f i c i e n t s  ( a b s o l u t e  t - r a t i o s )
A s y m p t o t e  / . i 2 0 9  ( 2 5 . 5 )
A s y m p t o t i c  Dummy - 2 . 9 2 8 5  ( y . 2 3 )
E c o n o m i c  G r o w t h  P a r a m e t e r  - 2 l . 4 3 l  ( 9 . 1 6 )
E c o n o m i c  G r o w t h  Dummy 1 2 . 5 1 1  ( 4 . 3 3 )
C o m m e r c i a l  G r o w t h  P a r a m e t e r  - 3 / . 5 6 0 7  ( 4 7 . 6 6 )
C o m m e r c i a l  G r o w t h  Dummy 2 2 . 7 9 4  ( 1 9 . 7 2 )
E c o n o m i c  E q u a t i o n  R^ 9 7 . i%
E c o n o m i c  E q u a t i o n  F - s t a t i s t i c  4 7 4 . 7 4
C o m m e r c i a l  E q u a t i o n  F - s t a t i s t i c  1 2 8 / . 9 6
F o r e c a s t s  ( m i l l i o n  t o n n e s  o f  r e c o v e r a b l e  r e s e r v e s )
O i l  P r i c e  50  7 1 0 4
( r e a l  1 9 8 0  $ / b a r r e l )  ^
4 0  58 41
35 5 1 3 5
30 43 61
Table i3: Respecification of Representative Firm-, 10% Return plus Risk Coverage
E s t i m a t e d  C o e f f i c i e n t s  ( a b s o l u t e  t - r a t i o s )
A s y m p t o t e  7 , 4 9 3 l  ( 3 6 . 9 6 )
A s y m p t o t i c  Dummy - 3 . 3 4 9 3  ( i 3 , 2 l )
E c o n o m i c  G r o w t h  P a r a m e t e r  - 3 6 . 0 2  ( 1 4 . 5 2 )
E c o n o m i c  G r o w t h  Dummy 2 6 . 1 4 /  ( 7 . 9 6 )
C o m m e r c i a l  G r o w t h  P a r a m e t e r  - 7 L . 5 i 6  ( 5 2 . 7 0 )
C o m m e r c i a l  G r o w t h  Dummy 5 1 . 3 7 4  ( 2 5 . 4 6 )
2
E c o n o m i c  E q u a t i o n  R 9 8 . 1 %
E c o n o m i c  E q u a t i o n  F - s t a t i s t i c  7 2 4 . 9 1
C o m m e r c i a l  E q u a t i o n  F - s t a t i s t i c  1 4 7 8 . 0 8
F o r e c a s t s  ( m i l l i o n  t o n n e s  o f  r e c o v e r a b l e  r e s e r v e s )
O i l  P r i c e 50 4 9 9 4
( r e a l  1980 $ / b a r r e i ) 4 5 4 3 6 0
40 3 6 9 6
35 3 0 1 0
30 2 3 1 8
N o t e ;  D a t a b a s e  p o i n t s  -  A u k  e x c l u d e d .
“  3 0 3  -
T a b l e  1 4 : R e s p e c i f i c a t i o n  o f  R e p r e s e n t a t i v e  F i r m : 10% R e t u r n  I n c l u d i n g  R i s k
P r e m i  um
E s t i m a t e d  C o e f f i c i e n t s  ( a b s o l u t e  t - r a t i o s )
A s y m p t o t e / . 3 4 9 8 ( 3 9 . 1 )
A s y m p t o t i c  Dummy - 3 . 1 6 9 7 ( 13 . 3 ) .
E c o n o m i c  G r o w t h  P a r a m e t e r - 3 2 . 6 2 9 ( 1 4 . 9 9 )
E c o n o m i c  G r o w t h  Dummy 2 3 . 5 2 5 ( 8 . 1 1 )
C o m m e r c i a l  G r o w t h  P a r a m e t e r - 5 8 . 8 1 8 2 ( 7 5 . 7 5 )
C o m m e r c i a l  G r o w t h  Dummy 4 4 . 2 ( 3 9 . 3 2 )
2
E c o n o m i c  E q u a t i o n  R 9 8 . 3%
E c o n o m i c  E q u a t i o n  F - s t a t i s t i c 8 0 6 . 9
C o m m e r c i a l  E q u a t i o n  F - s t a t i s t i c 3 0 3 0 . 2 2
F o r e c a s t s  ( m i l l i o n  t o n n e s  o i  r e c o v e r a b l e  r e s e r v e s )
O i l  P r i c e  50 5 / 1 3
( r e a l  19 80  $ / b a r r e i )  45 5 1 0 2
40 4 4 5 0
35 3 / 5 8
30 30 3 0
N o t e : D a t a b a s e  p o i n t s  - B u c h a n  i n c l u d e d
-  3 0 4  -
T a b l e  1 5 : R e s p e c i f i c a t x o n  o f  R e p r e s e n t a t i v e  F i n n , ' i 5 %  R e t u r n  i n c l u d i n g  Ri s k  
P r e m i u m
E s t i m a t e d  C o e f f i c i e n t s  ( a b s o l u t e  t - r a t i o s )
A s y m p t o t e 7 . 4 8 4 1 ( 3 7 . 0 1 )
A s y m p t o t i c  Dummy - 3 . 2 8 1 7 ( 1 2 . 3 5 )
E c o n o m i c  G r o w t h  P a r a m e t e r - 4 2  . 4 4 7 ( 1 5 . 1 5 )
E c o n o m i c  G r o w t h  Dummy 31 . 2 5 ( 8  . 2 9 )
C o m m e r c i a l  G r o w t h  P a r a m e t e r - 8 6 . 8 2 4 1 ( 1 3 4 . 7 5 )
C o m m e r c i a l  G r o w t h  Dummy 6 8 . 2 8 8 / ( 7 2 .OO)
2
E c o n o m i c  E q u a t i o n  R 98 .2%
E c o n o m i c  E q u a t i o n  F - s t a t i s t i c 6 9 5 . 0 0
C o m m e r c i a l  E q u a t i o n  F - s t a t i s t i c 9 4 5 3 . 5 3
F o r e c a s t s  ( m i l  L i o n  t o n n e s  o l  r e c o v e r a b l e  r e s e r v e s )
O i l  P r i c e  50 4 0 2 8
( r e a l  19 80  $ / b a r r e i )  45 347 /
40 2 9 1 6
35 2 3 5 /
30 1.818
N o t e ; D a t a b a s e  p o i n t s  -  C o r m o r a n t  N t h ,  M a g n u s ,  M a u r e e n ,  and  1 5 / 2 3  e x c l u d e d .
-  3 0 5  -
T a b l e  1 6 : R e s p e c i f i c a t i o n  o f  R e p r e s e n t a t i v e  F i r m i S w i t c h  f r o m  10% r e t u r n  p l u s
R i s k  C o v e r a g e  P r e - T a x  t o  5% R e t u r n  p l u s  Ri s k  C o v e r a g e  P o s t - T a x
E s t i m a t e d  C o e f f i c i e n t s  ( a b s o l u t e  t - r a t i o s )
A s y m p t o t e  7 .4 931 ,  ( 3 7 . 2 8 )
A s y m p t o t i c  Dummy - 3 . 3 7 9 4  ( 1 3 . / 4 )
E c o n o m i c  G r o w t h  P a r a m e t e r  - 3 6 . 0 2  ( i 4 . 6 4 )
E c o n o m i c  G r o w t h  Dummy 2 6 . 4 7 8  ( 8 . 2 5 )
C o m m e r c i a l  G r o w t h  P a r a m e t e r  - 4 9 . 6 6 3 /  ( / 9 . 9 5 )
C o m m e r c i a l  G r o w t h  Dummy 3 6 . 8 6 2 L ( 4 0 . 4 / )
2
E c o n o m i c  E q u a t i o n  R 9 8 . 2 %
E c o n o m i c  E q u a t i o n  F - s t a t i s t i c  / 5 9 . 5 1
C o m m e r c i a l  E q u a t i o n  F - s t a t i s t i c  3 3 / 8 . / /
F o r e c a s t s  ( m i l l i o n  t o n n e s  o t  r e c o v e r a b l e  r e s e r v e s )
50 743Q
45 66 91
40 5 9 00
35 5 0 4 9
30 4 1 3 5
-  3 0 6  -
T a b l e  r /  ; R e s p e c i t i c a t i o n  o t  R e p r e s e n t a t i v e  F i r m ; S w i t c h  f r o m  15% R e t u r n
i n c l u d i n g  R i s k  P r e m i u m  P r e - T a x  t o  10% R e t u r n  i n c l u d i n g  R i s k  P r e m i u m  
P o s t - T a x
E s t i m a t e d  C o e f f i c i e n t s  ( a b s o l u t e  t - r a t i o s )
A s y m p t o t e  7 . 5 3 9 9  ( 4 0 . 4 6 )
A s y m p t o t i c  Dummy - 3 . 3 0 9 2  ( 1 3 . 7 2 )
E c o n o m i c  G r o w t h  P a r a m e t e r  - 4 2 . 9 8 9  ( i 6 , 3 2 )
E c o n o m i c  G r o w t h  Dummy 3 1 . 4 8 9  ( 8 . 9 7 )
C o m m e r c i a l  G r o w t h  P a r a m e t e r  - 6 2 . 4 2 1 9  ( 8 1 . 1 3 )
C o m m e r c i a l  G r o w t h  Dummy 4 6 . 8 / 2  ( 4 2 . 0 8 )
2
E c o n o m i c  E q u a t i o n  R 9 8 . 3 %
E c o n o m i c  E q u a t i o n  F - s t a t i s t i c  8 4 8 . / I
C o m m e r c i a l  E q u a t i o n  F - s t a t i s t i c  3 4 / 6 . 4 0
F o r e c a s t s  ( m i l l i o n  t o n n e s  o f  r e c o v e r a b l e  r e s e r v e s )
O i l .  P r i c e  ( r e a l  1 9 8 0  $ / b a r r e i )  50  62 31
4 5  5 5 2 5
4 0  4 7 / 6
35 3 9 8 6
30 3 1 6 6
N o t e : D a t a b a s e  p o i n t s  -  B u c h a n  i n c l u d e d .
30 / -
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E s t i m a t e d  C o e f f i c i e n t s  ( a b s o l u t e  t - r a t i o s )
A s y m p t o t e  7 . 0 8 3 4  ( 3 6 . 5 8 )
A s y m p t o t i c  Dummy - 3 . 0 4 2  ( l 2 . 9 / )
E c o n o m i c  G r o w t h  P a r a m e t e r  - 2 5 . 3 6 2  ( 1 2 . 5 5 )
E c o n o m i c  G r o w t h  Dummy l 8 . 0 l ( 6 . 7 8 )
C o m m e r c i a l  G r o w t h  P a r a m e t e r  - 3 1 . 9 / 0 /  ( 3 5 . 6 / )
C o m m e r c i a l  G r o w t h  Dummy 2 0 . 1 0 /  ( 1 5 . 3 0 )
2
E c o n o m i c  E q u a t i o n  R 9 8 . 2 %
E c o n o m i c  E q u a t i o n  F - s t a t i s t i c  / 6 4 . 5 3
C o m m e r c i a l  E q u a t i o n  F - s t a t i s t i c  / 1 2 . 6 1
F o r e c a s t s  ( m i l l i o n  t o n n e s  o f  r e c o v e r a b l e  r e s e r v e s )
O n  P r i c e  ( r e a l  19 80  $ / b a r r e i )  50  7 6 9 5
4 5  7 0 6 8
4 0  6401
35 5 6 8 3
30  4 9 0 0
b u t  a l s o  b e c a u s e  o t  a c o n c e p t u a l  r e a s o n .  I t  r e a l  o i l  p r i c e s  a r e  r i s i n g ,  
t h e n  a f i e L d  w i t h  c o n s t a n t  r e a l  c o s t s  w o u l d  bec ome  i n c r e a s i n g l y  p r o f i t a b l e  
t h e  l o n g e r  i t  i s  d e l a y e d  -  t h e  r e w a r d  f r o m  d e l a y i n g  w i n  be a d d i t i o n a l  
r e v e n u e s  w i t h  no  a d d i t i o n a l  c o s t s ,  and  t h e  i n c e n t i v e  t o  d e l a y  d e v e l o p m e n t  
w i n  l a s t  f o r e v e r .  O u r  modeL  w o u l d  s u g g e s t  t h a t  no  l i e  i d s  w i n  e v e r  be
p u r s u e d l  T h e  n o t i o n  t h a t  a n e i d ' s  p r o l i t a b i  n t y  i s  so c i o s e i y  r e l a t e d
t o  t n e  t i m i n g  o t  i t s  d e v e l o p m e n t  r u n s  a g a i n s t  t n e  c r o s s - s e c t i o n a l  n a t u r e  
01 o u r  m o d e L ,  an d  h e n c e  wo r e t u r n  t o  u s i n g  c o n s t a n t  r e a l  o n  p r i c e s .
T h e  n e x t  t h r e e  r e - s p e c i f i c a t i o n s  a r e  a d a p t a t i o n s  o t  t h e  r a t e  o t  r e t u r n  an d  
x i s K  p r e m i u m  j u s t  n e c e s s a r y  t:o i n d u c e  o u r  c o m p a n y  t o  u n d e r t a k e  a p r o j e c t .
I n  o r d e r ,  we c o n s i d e r  a i 0 %  r a t e  o t  r e t u r n  p i u s  r i s k  p r o f i t s  e q u a l  t o  t h e  
d i s c o u n t e d  v a l u e  o f  e a c h  t i e i d  s c a p i t a L  c o s t s  ( T a b l e  i d ) ,  a l0% r a t e  o f  
r e t u r n  t o  i n c l u d e  an  a d j u s t m e n t  f o r  r i s k s  ( T a b i e  i 4 )  an d  a 15% r a t e  o f
r e t u r n  t o  i n c l u d e  an  a d j u s t m e n t  l o r  i  i s k s  ( T a b l e  i b ) .  E a c h  r e - s p e c m c a t i o n
y i e i u s  h i g h e r  a s y m p t o t e s  an d  h i g h e r  g r o w t h  p a r a m e t e r s ,  so  t h e  e t t e c t  o n  t n e  
a b s o l u t e  v a l u e s  o f  t h e  t o r e c a s t s  i s  n o t  a s c e r t a i n a b l e  a p r i o n . H o w e v e r ,  t h e  
i m p u t e d  a r c  e l a s t i c i t i e s  a r e  l i k e l y  t o  be h i g h e r  t h a n  o u r1 b a s e  c a s e  a r c  
e l a s t i c i t y  o f  l . O ,  a n d  t u r n  o u t  t o  be  1 . 7 ,  1 . 3  an d  1 . 8  r e s p e c t i v e l y .  T h e  
10% r a t e  o f  r e t u r n  i n c l u d i n g  r i s k  p r e m i a  m o d e l  ( T a b l e  i 4 )  p r o d u c e s  f o r e c a s t s  
c l o s e s t  t o  o u r  b a s e  c a s e ,  w h i l e  i n c r e a s i n g  t h e  r a t e  o i  r e t u r n  t o  i 5 %  ( T a b L e  i 5 )  
y i e l d s  t h e  m o s t  p e s s i m i s t i c  v a l u e s .  T h i s  f i n a l  c a s e ,  h o w e v e r ,  i s  b a s e d  o n  
o n l y  39 o b s e r v a t i o n s  b e c a u s e  4 m o r e  H e l d s  m u s t  be e x c l u d e d  f o r  t h e  r e a s o n s  
c i t e d  m  s e c t i o n  3 . 4 ,  an d  we d o  n o t  c o n s i u e r  i t  f u r t h e r .  G e n e r a l  o b s e r v a t i o n  
s u g g e s t s  a 10% r e a l  r e t u r n  p i u s  an  a l l o w a n c e  l o r  r i s k  may  be e x c e s s i v e  -  g i v e n  
t h e  t r e n d  g r o w t h  r a t e  i n  t h e  UK o f  b e i o w  3% ( 4 i )  -  and  t h i s  r e - s p e c m c a t i o n  i s  
d i s c a r d e d .  A 10% r e a l  r e t u r n  i n c l u d i n g  r i s k  p r e m i a  i s  e q u a l l y  j u s t i f i a b l e  
f r o m  g e n e r a l  o b s e r v a t i o n  as  a 5% r e a l  r e t u r n  w i t h  an a l l o w a n c e  l o r  r i s k .
S i n c e  t h e  f o r e c a s t s  f r o m  t h e s e  t w o  m o d e L s  a r e  s i m i l a r ,  c o n s i d e r a t i o n  o i  b o t h  
c a s e s  w o u l d  t e n d  t o  p r o d u c e  r a t h e r  r e p e t i t i v e  c o n c l u s i o n s  a n d  h e n c e  we d i s c a r d  
o n e  o f  t h e m .  As a d i r e c t  a l l o w a n c e  f o r  r i s k  i s  p r e f e r a b l e  t o  an i n d i r e c t  
a l l o w a n c e  b y  r a i s i n g  t h e  d i s c o u n t  r a t e ,  we c o n c e n t r a t e  o n  o u r  b a s e  c a s e  o i  
5% r e a l  r e t u r n  p l u s  an  a l l o w a n c e  f o r  r i s k  b a s e d  o n  t h e  d i s c o u n t e d  v a l u e  o f  
e a c h  f i e l d ' s  c a p i t a l  e x p e n d i t u r e s  ( s e e  a p p e n d i x  A ) .
T a b l e  16 e x p l o r e s  t h e  e f f e c t  o t  g e n e r a l  p r o f i t s  t a x a t i o n  l o w e r i n g  t h e  r a t e  o f  
r e t u r n  t h r o u g h o u t  t h e  e c o n o m y  f r o m  a 10% r e a l  r e t u r n  p i u s  r i s k  c o v e r a g e  t o  a 
5% r e a l  r e t u r n  p l u s  r i s k  c o v e r a g e .  T h i s  t a b l e  s h o u l d  be c o m p a r e d  t o  T a b i e  a .
A s i m i l a r  e x e r c i s e  i s  p r e s e n t e d  m  T a b i e  17 f o r  c o m p a r i s o n  w i t h  T a b l e  1 4 .  The  
h i g h e r  a s y m p t o t e s  o u t w e i g h  t h e  h i g h e r  g r o w t h  p a r a m e t e r s  t o  y i e l d  f o r e c a s t s  t h a t  
a r e  15% t o  23% h i g h e r  f o r  t h e  f i r s t  c o m p a r i s o n  an d  f r o m  4% t o  9% h i g h e r  f o r  t h e  
s e c o n d  c o m p a r i s o n .  W h i l e  t h i s  e f f e c t  i s  n o t e w o r t h y ,  we d i s m i s s  t h e  l i k e l i h o o d  
o f  g e n e r a l  p r o f i t s  t a x a t i o n  l o w e r i n g  g e n e r a l  r a t e s  o f  r e t u r n  ( a s  e x p l a i n e d  m
-  3 0 9  -
C h a p t e r  4 ,  s e c t i o n s  3 . 3  an d  3 . 4 ,  C o r p o r a t i o n  T a x  i s ,  by  a n d  L a r g e ,  a t a x  o n  p u r e  
p i ' o n t s  a n a  i s  n o t  a t a x  o n  c a p i t a l . )  an d  d o  n o t  p u r s u e  t h e s e  r e - s p e c  t i i c a t i o n s .
F i n a l l y ,  we s h o u l d  r e s p e c i t y  t h e  C o r p o r a t i o n  T a x  p o s i t i o n  o f  o u r  r e p r e s e n t a t i v e  
t i r m  t o  a l l o w  t o r  e a c h  o i L f i e i d  t o  o f f s e t  C o r p o r a t i o n  T a x  p r o f i t s  made 
e i s e w h e r e .  T h i s  i n c r e a s e s  t h e  c o m m e r c i a l  a t t r a c t i v e n e s s  o i  e a c h  o i i i i e i d ,  
l o w e r s  t h e  c o m m e r c i a l  s u p p l y  p r i c e  ana  l o w e r s  t h e  e s t i m a t e d  c o m m e r c i a l  g r o w t h  
p a r a m e t e r s  ( T a b l e  18 ) .  D e s p i t e  t h e  c o n s e q u e n t  d r a m a t i c  i n c r e a s e s  m  t h e  
f o r e c a s t s  -  f r o m  2v% t o  36% -  t h e  i m p u t e d  a r c  e l a s t i c i t y  f a L L s  t o  0 . 9  c o m p a r e d  
t o  o u r  b a s e  c a s e .  T h i s  d e m o n s t r a t e s  t h e  s i g n i f i c a n c e  o f  t h e  a b i l i t y  t o  a e i a y  
C o r p o r a t i o n  T a x  p r o f i t s .  A n a l y s i s  o f  t h e  s i m u l a t e d  d a t a b a s e ,  t o g e t h e r  w i t h  
g e n e r a l  o b s e r v a t i o n , s u g g e s t s  t h a t  o n l y  a f e w  c o m p a n i e s  a r e  a b l e  t o  u t i l i s e  
t h i s  t a x  a d v a n t a g e .  T h e  d a t a b a s e  s h o w s  so  f e w  f i e l d s  w i t h  c o m m e r c i a l  s u p p l y  
p r i c e s  h i g h e r  t h a n  $20 p e r  b a r r e l ,  t h a t  a n o t i c e a b l e  g a p  e x i s t s  b e t w e e n  t h i s  
l e v e l  an d  c o n t e m p o r a r y  e s t a b l i s h e d  p r i c e s  o f  $ 3 0  p e r  b a r r e l .  S u c h  a g a p  
w o u l d  be i n c o n s i s t e n t  w i t h  o u r  m e t h o d o l o g i c a l  a s s u m p t i o n s .  H e n c e ,  a l t h o u g h  
u s e  o f  t h i s  t a x  a d v a n t a g e  may  be co m e i n c r e a s i n g l y  com m on ,  i t  h a s  n o t  b e e n  
s u f f i c i e n t l y  w i d e l y  a v a i l a b l e  f o r  o u r  m o d e l  t o  u s e  i t  as  a b a s e  t o r
f o r e c a s t i n g  and  t h i s  m o d e l  i s  n o t  t h e  f o c u s  o f  o u r  a t t e n t i o n .  T he
s i g n i f i c a n c e  o f  t h i s  t a x  a d v a n t a g e ,  t h o u g h ,  i s  c l e a r ,
9 .  U se  o f  M o d e l
O u r  m o d e l  h a s  n o w  b e e n  r e f i n e d  s o  t h a t  i s  i s  r e a d y  t o  q u a n t i f y  t h e  e f f e c t s  
o f  t h e  d i f f e r e n t  c o m p o n e n t s  o f  t h e  t a x  s y s t e m  an d  t h e  i m p a c t  o f  t a x  d y n a m i c s .
F o r  e a c h  s p e c i f i c a t i o n  o f  t h e  t a x  s y s t e m ,  t h e  c o m m e r c i a l  s u p p l y  p r i c e  i s
r e c a l c u l a t e d  ( a s  e x p l a i n e d  m  s e c t i o n s  3 . 2  and  8 ) ,  t h e  c o m m e r c i a l  s u p p l y
e q u a t i o n  i s  r e - e s t i m a t e d  e c o n o m e t r i c a i l y  ( s e e  s e c t i o n  4 . 2 ) ,  an d  t h e  u n k n o w n  
g e o l o g y  i s  r e a s s e s s e d  o n  t h e  b a s i s  o f  t h e  r e - e s t i m a t e d  c o e f f i c i e n t s  ( s e e  
s e c t i o n  5 . 3 ) .  T h e s e  q u a n t i f i c a t i o n s  a r e  p r e s e n t e d  m  t h e  f o l l o w i n g  c h a p t e r .
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F o o t n o t e s
T h e  e a r n e s t  a r t i c l e s  a r e  t h o s e  o i  G r a y  L . C .  " R e n t  U n d e r  t h e  A s s u m p t i o n  
o f  E x h a u s t i b i l i t y "  Q u a r t e r l y  J o u r n a l  o f  E c o n o m i c s  V o l  2 8 ,  1914  and
H o t e l l i n g  H.  " T h e  E c o n o m i c s  o f  E x h a u s t i b l e  R e s o u r c e s "  J o u r n a l  o f  
P o l i t i c a l  E c o n o m y , V o i  3 9 ,  1 9 3 1 .  See a l s o  t h e  r e v i e w s  H e r f i n d a h l  O . C .  
" D e p l e t i o n  a n d  E c o n o m i c  T h e o r y "  i n  G a f f r e y  M. ( e d ) . .  E x t r a c t i v e  R e s o u r c e s  
an d  T a x a t i o n , U n i v e r s i t y  o f  W i s c o n s i n  P r e s s ,  M a d i s o n  1 9 6 7 ,  S o i o w  R . M .
" T h e  E c o n o m i c s  o f  R e s o u r c e s  o r  t h e  R e s o u r c e s  o f  E c o n o m i c s "  A m e r i c a n  
E c o n o m i c  R e v i e w , P a p e r s  a n d  P r o c e e d i n g s ,  1 9 7 4  an d  D a s g u p t a  P . S .  an d  
H e a l  G .M .  E c o n o m i c  T h e o r y  a n d  E x h a u s t i b l e  R e s o u r c e s , C a m b r i d g e  
U n i v e r s i t y  P r e s s ,  W e l w y n ,  1 9 7 9 .
P i n d y c k  R . S .  " T h e  O p t i m a l  E x p l o r a t i o n  and  P r o d u c t i o n  o f  N o n r e n e w a b l e  
R e s o u r c e s "  J o u r n a l  o f  P o l i t i c a l  E c o n o m y  V o l u m e  10 No 2 ,  O c t o b e r  1978 
and  S m i t h  V . L .  " E c o n o m i c s  o f  P r o d u c t i o n  f r o m  N a t u r a l  R e s o u r c e s "
A m e r i c a n  E c o n o m i c  R e v i e w  V o l  58  J u n e  1968  a r e  p a r t i c u l a r l y  h e L p f u l .  
A r t i c l e s  o l  a m o r e  a p p l i e d  n a t u r e  a p p e a r  i n  R o b i n s o n  C .  a n d  M o r g a n  J .  
N o r t h  Sea  O i l  i n  t h e  F u t u r e ;  E c o n o m i c  A n a l y s i s  an d  G o v e r n m e n t  P o l i c y , 
M a c m i l l a n ,  L o n d o n  1 9 7 8 ,  L e c o m b e r  R.  T h e  E c o n o m i c s  o f  N a t u r a l  R e s o u r c e s , 
M a c m i l l a n ,  L o n d o n ,  1 9 7 9 ,  E v a n s  D .  W e s t e r n  E n e r g y  P o l i c y :  T h e  C a s e  f o r  
C o m p e t i t i o n , M a c m i l l a n ,  L o n d o n ,  1 9 / 8 ,  an d  B a r k e r  T .  a n d  B r a i l o v s k y  V .
O i l  o r  I n d u s t r y  A c a d e m i c  P r e s s ,  L o n d o n ,  i 9 8 i . A r e c e n t  r e s u m e  o f  
a t t i t u d e s  t o w a r d s  d e p l e t i o n  a p p e a r s  m  t h e  S e l e c t  C o m m i t t e e  o n  E n e r g y  
N o r t h  Se a  O i l  D e p l e t i o n  P o l i c y :  M i n u t e s  o f  E v i d e n c e  a n d  R e p o r t , HMSO, 
L o n d o n ,  i 9 8 i .
I o n  D . C .  " C l a s s i f i c a t i o n  o f  P r o v e d  R e s e r v e s "  a n d  " C l a s s i f i c a t i o n  o f  
A d d i t i o n a l  R e s o u r c e s "  P e t r o l e u m  E c o n o m i s t  D e c e m b e r  19 79  a n d  J a n u a r y  i 9 8 0
An e x c e l  L e n t  i n t r o d u c t i o n  t o  t h e  g e o l o g y  o f  o i l  c a n  be f o u n d  i n  
O u r  I n d u s t r y  P e t r o l e u m  B r i t i s h  P e t r o l e u m ,  L o n d o n ,  1 9 7 0 .
D e p a r t m e n t  o f  E n e r g y ,  D e v e l o p m e n t  o f  t h e  O i l  a n d  Gas  R e s o u r c e s  o f  t h e  UK 
1982  HMSO, L o n d o n ,  1 9 8 2 .
E c k b o  P . L ,  J a c o b y  H . D .  a n d  S m i t h  J . L .  O i l  S u p p l y  F o r e c a s t i n g :  a 
D i s a g g r e g a t e d  P r o c e s s  A p p r o a c h , M I T ,  F e b r u a r y  1 9 7 / ,  Ectebo P . L .
T h e  S u p p l y  o f  N o r t h  Se a  O i l , M I T ,  J u l y  1 9 7 7 ,  J o h n s o n  C . J .  N o r t h  Se a  
E n e r g y  W e a l t h  1 9 / 5 - 2 0 0 0 , F i n a n c i a l * ! ' i m e s , L o n d o n ,  1 9 / 8 .  O d e i  i  P an d  
R o s i n g  K .  O p t i m a l  D e v e l o p m e n t  o f  N o r t h  S e a 1 s O n i i e i d s  K o g a n  P a g e ,
L o n d o n  1 9 / /  a n d  UKOOA E x p l o r a t i o n  a n d  D e v e l o p m e n t  o f  UK C o n t i n e n t a l  
S h e l f  O i l  E n e r g y  C o m m i s s i o n  P a p e r  n o .  l / ,  HMSO, 1 9 / 8 ,  a m o n g s t  o t h e r s .
B a s u  D . R . F u t u r e  E n e r g y  P o l i c i e s  f o r  t h e  U K , M a c m i l l a n ,  L o n d o n  19 81  
r e v i e w s  t h e  l i t e r a t u r e  m  c h a p t e r  2 ,  s e e  a l s o  o ' C a r r o i  F . M .  a n d  S m i t h  J . L  
P r o b a b i l i s t i c  M e t h o d s  o i  E s t i m a t i n g  U n d i s c o v e r e d  P e t r o l e u m  R e s o u r c e s ,
M I T ,  J a n u a r y  i 9 8 i .
See  c h a p t e r  l .
Se e  b e l o w  f o r  a d e s c r i p t i o n  o i  t h i s  c a l c u l a t i o n  a n d  f o r  an  
i n t e r p r e t a t i o n  o f  t h e  c o s t  n u m b e r s .
M r t c h e i i  J .  " T a x a t i o n  o t  O i l  a n d  Gas  R e v e n u e s  o f  F o u r  C o u n t r i e s :  
t l i e  U n i t e d  K m g u o m " , t n e  E n e r g y  J o u r n a l , A p r i l  1 9 8 2 ,  Kemp A .  a n u  
C o n e n  D.  T n e  I m p a c t  u i  t n e  S y s t e m  o i  P e t r o l e u m  T a x a t i o n  m  t n e  UK o n  
O n  O p e r a t i o n s  a n u  G o v e r n m e n t  R e v e n u e  T he  F r a s e r  o i  A n a n u e r  I n s t i t u t e ,  
S t r a t n c t y u e ,  1 9 8 0 ,  UKOOA, S u b m i s s i o n  t o  t n e  C n a n c e n o r  o i  t h e  E x c n e q u e r  
o n  t h e  i 9 8 i  C h a n g e s  t o  t h e  UK O i l  T a x  R e g i m e , O c t o b e r  1 9 8 1 ,  UKOOA an d  
t n e  I n s t i t u t e  f o r  F i s c a l  S t u d i e s  T h e  T a x a t i o n  o f  N o r t h  S e a  O i l , I F S ,  
L o n d o n ,  D e c e m b e r  1981  p r o v i d e  some o i  t h e  m o s t  v o c i t e r o u s  c o m m e n t s .
See  a l s o  c h a p t e r  4 .
“ 3 1 1 -
1 0 .  See Wood ,  M a c k e n z i e  & C o m p a n y ,  T h e  N o r t h  Se a  m  P e r s p e c t i v e , Wood ,  
M a c k e n z i e  &, C o m p a n y ,  A p r i l  1 9 / 9 ,  E d i n b u r g h .
1 1 .  A " b l o c k "  i s  u s e a  h e r e  a n a  b e i o w  a s  a u n i t  o l  m e a s u r e m e n t ,  so  t h a t  h a n
an a  q u a r t e r  b l o c k s  may  be a d a e d .
12 .  A d i a g r a m m a t i c  map o x  t h e  b a s i n s  c a n  be l o u n d  m  t n e  D e p a r t m e n t  o l  E n e r g y  
D e v e l o p m e n t  o f  t h e  O i l  and  Gas  R e s o u r c e s  o f  t h e  UK 1 9 8 2 , o p  c i t  a n d  a l e s s  
s c h e m a t i c  map m  D e p a r t m e n t  o f  E n e r g y ,  D e v e l o p m e n t  o f  t h e  O n  a n a Gas  
R e s o u r c e s  o f  t h e  U K , 1 9 / 4 ,  HMSO, L o n d o n  1 9 7 4 .  O u r  " N o r t h e r n  N o r t h  Sea 
B a s i n "  i n c l u d e s  t h e  " C e n t r a l  N o r t h  Se a  B a s i n "  a n d  t h e  " C e n t r a l  P l a t e a u "
m  t h e  d i a g r a m m a t i c  map .
1 3 .  See  c h a p t e r  l  w h e r e  we p r o v i d e  a r a t i o n a l e  f o r  t h e s e  c e n t r a l  c a s e  
e x p e c t a t i o n s  o n  m i i a t i o n  a n d  t h e  r a t e  o f  e x c h a n g e .
1 4 .  See  c h a p t e r  l  w h e r e  we a t t e m p t  t o  e s t a b l i s h  t y p i c a l  o p p o r t u n i t y  
c o s t s  o f  c a p i t a l .
1 5 .  See A p p e n d i x  A f o r  a d i s c u s s i o n  o f  t h e  a p p r o p r i a t e  r i s k  p r e m i u m  t o  
a d o p t  an a  a j u s t i f i c a t i o n  o f  t h e  f o r m  o f  t h e  p r e m i u m  we h a v e  c h o s e n  
f o r  t h i s  c h a p t e r .  See  a L s o  t h e  c o m m e n t s  i n  c h a p t e r  l .  We i n d i c a t e  
t h e  s e n s i t i v i t y  o f  o u r  a n a l y s i s  t o  t h e  c h o i c e  o i  r i s k  p r e m i u m  m  
s e c t i o n  B.
1 6 .  Se e  A p p e n d i x  B .
i / . See A p p e n d i x  C .
1 8 .  A p p e n d i x  C ,  T a b l e  C l  f o r  t h e  " E c o n o m i c  S u p p l y  E q u a t i o n "  sh o w s  an 
i n c r e m e n t a l  F - r a t i o  o f  3 . 2 8  i f  t h e  s i x t h  c o e f f i c i e n t  i s  t h e  s e c o n d  
a s y m p t o t i c  dummy a n d  an i n c r e m e n t a l  F - r a t i o  o l  0 . 5 5  i f  t h e  s i x t h  
c o e f f i c i e n t  i s  t h e  s e c o n d  dummy o n  t h e  g r o w t h  p a r a m e t e r .  To i m p r o v e  
t h e  m o d e l  a t  a 95% l e v e l  o f  s i g n i f i c a n c e  t h e  i n c r e m e n t e d  F - r a t i o  
w o u l d  n e e d  t o  be  a t  l e a s t  4 . 0 8 .
1 9 .  See A p p e n d i x  D .
2 0 .  A p p e n d i x  C ,  T a b l e  C2 f o r  t h e  " E c o n o m i c  S u p p l y  E q u a t i o n "  s h o w s  t h a t  t h e
m o d e l  w i t h  o n e  a s y m p t o t i c  an d  t w o  g r o w t h  p a r a m e t e r  dummy v a r i a b l e s  h a s
i n c r e m e n t a l  F - r a t i o s  o f  1 3 7 . # 3  a n d  9 . 1 1  o n  t h e  f i n a l  a s y m p t o t i c  a n d  
g r o w t h  p a r a m e t e r  dummy v a r i a b l e s  r e s p e c t i v e l y .  T h e  m o d e i  w i t h  t w o  
a s y m p t o t i c  an d  o n e  g r o w t h  p a r a m e t e r  dummy v a r i a b l e s  h a s  i n c r e m e n t a l  
F - r a t i o s  o f  1 2 . 5 4  a n d  4 4 . 0 9  o n  t h e  f i n a l  a s y m p t o t i c  an d  g r o w t h  p a r a m e t e r  
dummy v a r i a b l e s  r e s p e c t i v e l y .  ( A t  a 99% l e v e l  o f  c o n f i d e n c e ,  t h e  
i n c r e m e n t a l  F - r a t i o s  w o u l d  n e e d  t o  be 7 . 3 1  f o r  t h e  i n c l u s i o n  o f  t h e  
i n c r e m e n t a l  p a r a m e t e r  t o  i m p r o v e  t h e  m o d e l ) .
2 1 .  See A p p e n d i x  C ,  T a b l e  C 2 ,  w h i c h  s h o w s  t h e  i n c l u s i o n  o f  a s e c o n d  
dummy v a r i a b l e  m  t h e  c o m m e r c i a l  s u p p l y  e q u a t i o n  g i v e s  an i n c r e m e n t a l  
F - r a t i o  o f  i l . L ,  w e l L  a b o v e  t h e  t e s t  l e v e l  a t  1% s i g n i f i c a n c e  o f  / . 3 i .
2
2 2 .  N o t e  t h a t  w i t h o u t  a c o n s t a n t  t e r m  m  t h e  r e g r e s s i o n ,  R i s  n o t  r e l e v a n t ,
2
2 3 .  As  s h o w n  b y  t h e  t - r a t i o s ,  R a n d  F - s t a t i s t i c s  p r e s e n t e d  i n  s e c t i o n s
4 . 1  an d  4 . 2 .  See  a i s o  A p p e n d i x  B.
-  3 i 2  -
2 4 .  D e p a r t m e n t  o f  E n e r g y ,  P r e s s  N o t i c e  R e f e r e n c e  No 4 3 ,  L o n d o n ,  M a r c h  1 2 ,
19 8 L d e s c r i b e s  t h e  " c o m p a n y  n o m i n a t i o n  a r e a "  m  t h e  s e v e n t h  r o u n d  o f
l i c e n s i n g  a n d  d e t a i l s  t h e  4 b l o c k s  a l l o c a t e d  i n  t h i s  f a s h i o n  a t  t h e
e n d  o f  L 9 8 0 .  T h e  " c o m p a n y  n o m i n a t i o n  a r e a "  wa s  a " d e f i n e d  a r e a  o f  t h e
n o r t h e r n  N o r t h  Se a  f r o m  w h i c h  c o m p a n i e s  w e r e  a b l e  t o  a p p l y  f o r  a n y  
b l o c k  o r  b l o c k s  o f  t h e i r  own s e l e c t i o n " .  T h e  F i n a n c i a l  T i m e s , 1 8 . 5 . 8 2  
" B i g  c o m p a n i e s  t o  b e n e f i t  m  o i l  l i c e n c e  r o u n a " ,  n o t e s  t h a t  t h i s  
p r a c t i c e  i s  t o  be e x t e n d e d  i n t o  t h e  e i g h t h  r o u n d  o f  l i c e n s i n g .
2 5 .  Se e  A p p e n d i x  C .
2 6 .  A p p e n d i x  C ,  T a b L e  C4 f o r  t h e  " E c o n o m i c  S u p p l y  E q u a t i o n "  s h o w s  t h a t  
i n c l u d i n g  a s e c o n d  a s y m p t o t e  dummy v a r i a b l e  w o u l d  g i v e  an i n c r e m e n t a l  
F - r a t i o  o f  3 . 6 9 ,  a n d  i n c l u d i n g  a s e c o n d  g r o w t h  p a r a m e t e r  dummy 
v a r i a b l e  w o u l d  g i v e  an  i n c r e m e n t a l  F - r a t i o  o f  2 . 5 ,  c o m p a r e d  t o  t h e  
m i n i m a l  a c c e p t a b l e  v a l u e  ( a t  5% s i g n m c a n c e  L e v e L )  o f  4 . 0 8 .
2 7 .  T h e  F - s t . a t i s t i c s  s u g g e s t  o n l y  o n e  dummy v a r i a b l e  i s  j u s t i f i e d  -  s e e  
A p p e n d i x  C ,  T a b i e  C 4 .
2 8 .  T h i s  i s  c i e a r i y  e x p l a i n e d  i n  R o b i n s o n  C .  " T h e  F u t u r e  o f  O i l  P r i c e s " ,  
p a p e r  p r e s e n t e d  t o  t h e  O p e r a t i o n s  R e s e a r c h  F o r e c a s t i n g  S t u d y  G r o u p ,
1 9 82  an d  S t e v e n s  P .  T h e  W o r l d  O i l  E q u a t i o n  a n d  t h e  F u t u r e  o f  M i d d l e  
E a s t  O i l  S u r r e y  E n e r g y  E c o n o m i c s  D i s c u s s i o n  P a p e r ,  U n i v e r s i t y  o f  
S u r r e y ,  G u i d i o r d ,  1 9 8 2 .
2 9 .  See  R a y  G.  an d  Row Land  C .  T h e  O u t l o o k  f o r  O i l  P r i c e s  m  t h e  M e d iu m  T e r m , 
t h e  D e p a r t m e n t  o f  E c o n o m i c s ,  U n i v e r s i t y  o f  S u r r e y ,  S u r r e y  E n e r g y  
E c o n o m i c s  D i s c u s s i o n  P a p e r ,  J a n u a r y  1 9 8 0 ,  f o r  a d i s c u s s i o n  o f - s o m e  o f  
t h e s e  s h o r t - r u n  f o r c e s .
3 0 .  See  R o b i n s o n  C .  a n d  M o r g a n  J .  N o r t h  Se a  O n  i n  t h e  F u t u r e :  E c o n o m i c  
A n a l y s i s  a n d  G o v e r n m e n t  P o l i c y , o p  c i t ,  p a r t i c u l a r l y  c h a p t e r  6 ,  o r  
R o b i n s o n  C .  a n d  R o w l a n d  C .  " A n  E c o n o m i c  A n a l y s i s  o f  B r i t i s h  N o r t h  Sea  
O H  S u p p l i e s "  i n  OECD W o r k s h o p s  o n  E n e r g y  S u p p l y  a n d  D e m a n d , OECD,  P a n s ,  
1 9 7 8 ,  w h e r e  t h e  i m p a c t  o f  s u n k  c o s t s  i s  e x p l a i n e d  m o r e  t u n y .
3 1 .  See A p p e n d i x  m  R a y  G.  an d  R o w l a n d  C . ,  T h e  O u t l o o k  f o r  O n  P r i c e s  m  t h e  
M e d iu m  T e r m , o p  c i t .
3 2 .  D e p a r t m e n t  o i  E n e r g y ,  E n e r g y  P r o j e c t i o n s  19/9, L o n d o n  HMSO, l 9 7 w
3 3 .  See t h e  r e f e r e n c e s  i n  A p p e n d i x  D .
3 4 .  See A p p e n d i x  D.
3 5 .  See W ood ,  M a c k e n z i e  & Co T h e  N o r t h  Sea i n  P e r s p e c t i v e , o p  c i t ,  UKOOA 
( 1 9 / 8 )  E x p l o r a t i o n  a n d  D e v e l o p m e n t  o f  t h e  UK Co n t i n e n t a l  S h e l f , o p  c i t  
a n d  R o b i n s o n  C .  a n d  M o r g a n  J .  N o r t h  Se a  O i l  m  t h e  F u t u r e :  E c o n o m i c  
A n a l y s i s  an d  G o v e r n m e n t  P o l i c y , o p  c i t ,
3 6 .  22% i s  a s s u m e d  t o  be g a s  -  s e e  0  C a r r e i l  F . M .  a n d  S m i t h  J . L .
P r o b a b i l i s t i c  M e t h o d s  o f  E s t i m a t i n g  U n d i s c o v e r e d  P e t r o l e u m  R e s o u r c e s , 
o p  c i t .
3 7 .  E c k b o  P . L ,  T he  S u p p l y  o t  N o r t h  Sea  O i l  o p  c i t ,  E c k b o  P . L .  an d  S m i t h  J . L .  
F o r e c a s t i n g  P e t r o l e u m  D i s c o v e r y ,  D e v e l o p m e n t  a n d  P r o d u c t i o n , M I T ,  J u l y  
1 9 / 8  an d  E c k b o  P . L . ,  J a c o b y  H . D ,  a n d  S m i t h  J . L ,  O i l  S u p p l y  F o r e c a s t i n g : 
a D i s a g g r e g a t e d P r o c e s s  A p p r o a c h , o p  c i t .
3 8 .  Se e  E c k b o  P . L .  ana  S m i t h  J . L .  F o r e c a s t i n g  P e t r o l e u m  D i s c o v e r y ,  
D e v e l o p m e n t  a n a  P r o d u c t i o n , o p  c i t .
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3 9 .  T h i s  r a t i o  i s  t a k e n  f r o m  T a b L e  1,  E c k b o  P . L . ,  J a c o b y  H . D .  a n d  S m i t h  J . L .
F o r e c a s t i n g  P e t r o l e u m  D i s c o v e r y ,  D e v e l o p m e n t  an d  P r o d u c t i o n , o p  c i t .
4 0 .  D e p a r t m e n t  o i  E n e r g y  D e v e l o p m e n t  o i  t h e  Q i i  and Gas R e s o u r c e s  o i  t n e  UK
1 9 8 2 , o p  c i t .
4 1 . Se e  t n e  d i s c u s s i o n  o i  t y p i c a l  o p p o r t u n i t y  c o s t s  i n  c h a p t e r  i .
Appendix A; Specification of Risk Premia
When we d e r i v e d  e c o n o m i c  a n d  c o m m e r c i a l  s u p p l y  o n  p r i c e s  -  t h a t  i s ,  t h e  
p r i c e s  a t  w h i c h  i n d i v i d u a l  t i e i d s  j u s t  be com e e c o n o m i c  o r  j u s t  become 
c o m m e r c i a l  -  we m c i u a e a  an  a l l o w a n c e  f o r  p r o j e c t  r i s t c s .  T h i s  a p p e n d i x  
o u t l i n e s  t h e  l o g i c  b e h i n d  o u r  u s e  o f  a r i s k  p r e m i u m  r e l a t e d  t o  t h e  d i s c o u n t e d  
v a i u e  o i  c a p i t a l  c o s t s .  A l t h o u g h  we d e m o n s t r a t e d  111 c h a p t e r  6 t h a t  o u r  
r e s u l t s  a r e  n o t  d e p e n d e n t  o n  t h i s  s p e c i f i c a t i o n  o f  r i s k  p r e m i a ,  some 
e x p l o r a t i o n  o f  t h i s  m e a s u r e  i s  w a r r a n t e d .
B e f o i e  c o n s i d e r i n g  t h e  r a t i o n a l e  f o r  o u r  m e a s u r e ,  t h e  i n a d e q u a c i e s  o f  
a l t e r n a t i v e  m e a s u r e s  n e e d  t o  be e x p l o r e d .  I n  p r a c t i c e ,  t h e  c o m m o n e s t  a p p r o a c h  
t o  r i s k  i s  t o  r a i s e  t h e  r a t e  o f  d i s c o u n t  o n  r i s k y  i n v e s t m e n t s  a b o v e  t h e  
r a t e  o f  d i s c o u n t  a p p l i e d  t o  s a f e r  p r o j e c t s .  T h e  s h o r t c o m i n g  o f  t h i s  a p p r o a c h  
i s  w e n  d o c u m e n t e d  ( s e e  L u m by  S .  I n v e s t m e n t  A p p r a i s a l , N e L s o n ,  W a i t o n - o n - T h a m e s , 
198 l an d  B i e r r m a n  H .  a n d  S c h m i d t ' s  C a p i t a i  B u d g e t i n g  D e c i s i o n s ,
M a c m i l l a n ,  L o n d o n ,  1.971 a m o n g s t  o t h e r s ) .  I n  b r i e f ,  t h e  i m p l i e d
c e r t a i n t y  e q u i v a l e n t  n e t  p r e s e n t  v a i u e  may  c h a n g e  e v e n  i f  t h e  a d j u s t m e n t  t o  
t h e  r a t e  o i  d i s c o u n t  ( a n  a d j u s t m e n t  w h i c h  i s  s u p p o s e d  t o  r e f l e c t  t h e  e x t e n t  
a n d  s i g n i f i c a n c e  o i  r i s k s )  and  t h e  e x p e c t e d  n e t  p r e s e n t  v a i u e  ( d i s c o u n t e d  
a t  an  u n a d j u s t e d  r a t e )  d o  n o t  c h a n g e .  F o r  e x a m p l e ,  a l t h o u g h  h i g h e r  b u t  L a t e r  
r e v e n u e s  may  n o t  e f f e c t  t h e  e x p e c t e d  n e t  p r e s e n t  v a l u e  a s s e s s e d  w i t h  an 
u n a d j u s t e d  d i s c o u n t  r a t e ,  an d  a l t h o u g h  t h e  s c a l e  o f  r i s k s  an d  t h e  s i g n i f i c a n c e  
o f  r i s k s  t o  a f i r m  ma y  be u n c h a n g e d ,  c e t e r i s  p a r i b u s  t h e  c e r t a i n t y  e q u i v a l e n t  
n e t  p r e s e n t  v a l u e  w i n  f a i l  u s i n g  t h i s  a p p r o a c h .  S u c h  a f a i l  m  t h e  c e r t a i n t y  
e q u i v a l e n t  n e t  p r e s e n t  v a l u e  s u g g e s t s  m i s l e a d i n g l y  t h a t  r i s k s  h a v e  d i m i n i s h e d .  
H e n c e ,  p r o j e c t s  w h i c h  a r e  e q u a l l y  r i s k y  an d  w h i c h  h a v e  e q u a l  n e t  p r e s e n t  
v a L u e s  a s s e s s e d  w i t h  an u n a d j u s t e d  r a t e  o f  d i s c o u n t ,  b u t  w h i c h  h a v e  d i f f e r e n t  
c o s t s  a n d  p r o d u c t i o n  p r o f i l e s ,  may  r e q u i r e  d i l t e r e n t  a d j u s t m e n t s  t o  t h e  d i s c o u n t  
r a t e  m  o r d e r  t o  r e f l e c t  t h e  same s c a l e  o f  r i s k s .
T h e  s h o r t c o m i n g  o l  t h i s  a p p r o a c h  whon  u s e d  t o  L i n d  s u p p l y  p r i c e s  i s  e v i d e n t  
i n  t h e  l o g i c a l  p r o c e d u r e  l o r  q u a n t i f y i n g  r i s k  p r e m i a .  T h e  p r o c e d u r e  i s  
common t o  a f l  m e t h o d s  t h a t  a t t e m p t  t o  q u a n t i f y  r i s k  p r e m i a  and  c a n  be 
b r o k e n  do wn  i n t o  t w o  s t e p s .  F i r s t  some f o r e c a s t s  o f  p r i c e s ,  o f  p r o d u c t i o n  
an d  o f  c o s t s  a r e  u s e d  t o  a s s e s s  t h e  e x p e c t e d  n e t  p r e s e n t  v a L u e  o f  t h e  p r o j e c t ,  
u s i n g  a d i s c o u n t  r a t e  t h a t  r e f l e c t s  t h e  r e a l  o p p o r t u n i t y  c o s t  o f  c a p i t a l  
a v a i l a b l e  o n  a r i s k l e s s  i n v e s t m e n t .  N e x t  some d e d u c t i o n  m u s t  be  made  f r o m  
t h i s  v a l u e  t o  r e f l e c t  t h e  c o s t s  o f  b e a r i n g  r i s k s .  T h e  d e d u c t i o n  w i l l ,  r e p r e s e n t  
t h e  u n c e r t a i n t i e s  t h a t  an  i n v e s t i n g  c o m p a n y  m u s t  f a c e ,  as  t h e y  a f f e c t  t h e  
c o m p a n y .  C o n c e p t u a l l y  t h e  d e d u c t i o n  s h o u l d  be e x p r e s s e d  m  t h e  same u n i t s  
a s  t h o s e  u s e d  t o  q u a n t i f y  t h e  e x p e c t e d  n e t  p r e s e n t  v a l u e .  O n c e  t h e  d e d u c t i o n  
h a s  b e e n  q u a n t i f i e d  i t  may be c o n v e r t e d  t o  o t h e r  u n i t s ,  m  p a r t i c u l a r  i t  may
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be  e x p r e s s e d  i n  t e r m s  o f  an  i n c r e a s e  i n  t h e  d i s c o u n t  r a t e .  T h e  s i z e  o f  t h e  
i n c r e a s e  i n  t h e  d i s c o u n t  r a t e ,  h o w e v e r ,  may be d e p e n d e n t  on  t h e  a s s u m p t i o n s  
o f  o n  p r i c e s ,  p r o d u c t i o n  r a t e s ,  c o s t  p r o f i l e s  and  t h e  r i s k l e s s  d i s c o u n t  r a t e .
I n  c h a p t e r  6 ,  o u r  c o n c e r n  r e l a t e s  t o  t h e  d e p e n d e n c e  b e t w e e n  t h e  d i s c o u n t
r a t e  a d j u s t m e n t  a n d  o i l  p r i c e s .  D i a g r a m  A l  d e p i c t s  t h e  p r o b l e m .  T h e  c u r v e
CC r e p r e s e n t s  t h e  r e l a t i o n  b e t w e e n  t h e  e x p e c t e d  n e t  p r e s e n t  v a l u e  w i t h  no
d e d u c t i o n  f o r  r i s k  a n d  t h e  p r i c e  o f  o i l .  G i v e n  c u r r e n t  o i l  p r i c e s  o f  P j
t h e  e x p e c t e d  n e t  p r e s e n t  v a l u e  b e f o r e  a d e d u c t i o n  f o r  r i s k  w o u l d  be  N j
an d  t h e  r i s k  d e d u c t i o n  may  be  R.  T h e  e x p e c t e d  n e t  p r e s e n t  v a l u e  o v e r  an d
a b o v e  t h e  c o s t s  o f  b e a r i n g  r i s k s  w o u l d  be N -R  . G i v e n  c u r r e n t  o i l  p r i c e s
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t h i s  s u g g e s t s  an a d j u s t m e n t  i n  t h e  d i s c o u n t  r a t e  o f  ^  i s  n e c e s s a r y ,  w h e r e  t h e  
e x p e c t e d  n e t  p r e s e n t  v a l u e  o f  t h e  p r o j e c t ,  when  t h e  d i s c o u n t  r a t e  i s  r a i s e d  
b y  l s  t h e  s c h e d u l e  A A , T h e  s c h e d u l e s  CC and  AA w i l l  d i v e r g e .  A t  h i g h e r  
o i l  p r i c e s ,  i i  t h e  e x t e n t  an d  s i g n i l i c a n c e  i s  u n c h a n g e d  t h e n  II w i l l  n o t  
c h a n g e .  T h e  a d j u s t m e n t  t o  t h e  d i s c o u n t  r a t e  m u s t  f a i l .  A c o n s t a n t  
a d j u s t m e n t  t o  t h e  d i s c o u n t  r a t e  i m p l i e s  t h e  r i s k  p r e m i u m  w i l l  i n c r e a s e .
U s i n g  a c o n s t a n t  a d j u s t m e n t  t o  t h e  d i s c o u n t  r a t e  i m p l i e s  t h e  c o m b i n e d  
s i g n i f i c a n c e  an d  e x t e n t  o f  r i s k s  w i l l  i n c r e a s e  as  s u p p l y  p r i c e s  i n c r e a s e .
We d o u b t  t h i s  i m p l i c a t i o n .  As o i l  p r i c e s  r i s e  t h e  s i g n i f i c a n c e  o f  o i l f i e l d  
r i s k s  i s  l i k e l y  t o  d i m i n i s h .  O i l  c o m p a n i e s  t e n d  t o  be c o n c e r n e d  a b o u t  t h e  
p o s s i b i l i t y  o f  a p r o j e c t  i n c u r r i n g  l o s s e s .  G i v e n  we a r e  c o n s i d e r i n g  s u p p l y  
p r i c e s ,  t h e  s i g n i f i c a n c e  o f  r i s k  o n  an i n c r e m e n t a l  o i l f i e l d  w i l l  be  
i n d e p e n d e n t  o f  t h e  o i l  p r i c e .  T h e  c h a n c e  o f  i n c u r r i n g  l o s s e s  a t  e a c h  f i e l d ' s  
s u p p l y  p r i c e  w i l l  be  t h e  same a c r o s s  f i e l d s .  M o r e o v e r ,  w i t h  h i g h e r  o i l  
p r i c e s ,  o i l  c o m p a n y  p r o f i t s  a r e  l i k e l y  t o  be m o r e  s u b s t a n t i a l .  W i t h  a h i g h e r  
b a s e  f o r  p r o f i t s ,  e x p e c t e d  u t i l i t y  t h e o r y  i n d i c a t e s  t h a t  t h e  i n c r e m e n t a l  
e f f e c t  o f  a p r o j e c t ’ s r i s k s  w i i L  be  m o d e r a t e d .  H e n c e  t h e  s i g n i f i c a n c e  o f  
r i s k s  may  be r e d u c e d  w i t h  h i g h e r  s u p p l y  o i l  p r i c e s .
T h e  i m p a c t  o f  o i l  p r i c e s  o n  t h e  e x t e n t  o f  r i s k s  w i l l  d e p e n d  o n  t h e  n a t u r e  o f  
t h e  m a j o r  u n c e r t a i n t i e s .  F o r  an o i l f i e l d ,  t h e  r e c o v e r a b l e  r e s e r v e s  a n d  t h e  
o u t p u t  p r o f i l e  c a n n o t  be  d e t e r m i n e d  p r e c i s e l y .  As  p r i c e s  r i s e  t h e n  f o r  a 
g i v e n  r a n g e  o f  p r o d u c t i o n  s c h e d u l e s ,  t h e  r a n g e  i n  p o s s i b l e  n e t  p r e s e n t  v a l u e s  
w i l l  i n c r e a s e .  T h u s ,  t h e  e x t e n t  o f  r i s k s  may  be e x a g g e r a t e d  w i t h  h i g h e r  o i l  
p r i c e s .  T h i s  s o u r c e  o f  u n c e r t a i n t y ,  h o w e v e r ,  i s  r a r e l y  as  g r e a t  as  t h e  
u n c e r t a i n t y  i n  o i l  p r i c e s .
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T h e  r e l a t i o n s h i p  b e t w e e n  o i l  p r i c e  u n c e r t a i n t y  an d  t h e  l e v e l  o f  o i l  p r i c e s  
i s  n o t  c l e a r .  I n  t h e  s h o r t - t e r m ,  t h e  u n c e r t a i n t y  i s  on  t h e  s u p p l y  s i d e  and  
i s  r e l a t e d  t o  p o l i t i c a l  u n r e s t  i n  t h e  M i d d l e  E a s t .  R i s k  o f  s u p p l y  d i s r u p t i o n  
i m p l i e s  a r e d u c t i o n  i n  o i l  s u p p l i e s  o f  a f i x e d  a m o u n t .  A c o n s t a n t  s i z e d  
r e d u c t i o n  i n  s u p p l i e s  i s  l i k e l y  t o  c r e a t e  a L a r g e r  a b s o l u t e  p r i c e  i n c r e a s e  i f  
o i l  p r i c e s  a r e  h i g h e r  t h a n  t h e  a b s o l u t e  p r i c e  i n c r e a s e  i f  o i l  p r i c e s  a r e  l o w ,  
b e c a u s e  o f  t h e  l i k e l y  s h a p e  o f  t h e  de ma n d  c u r v e .  T h e  l a r g e r  p r i c e  i n c r e a s e  
w i l l  o c c u r  i f  t n e  s h o r t - r u n  c r u d e  0 1 L de m an d  c u r v e  i s  s t e e p e r  a t  h i g h e r  p r i c e s  
t h a n  i t  i s  a t  l o w e r  p r i c e s .  T h i s  i s  l x k o i y  s i n c e  t h e  s u b s t i t i o n  a w a y  f r o m  
o i l ,  o r  c o n s e r v a t i o n  i n  o i l  u s e ,  t e n d s  t o  be com e i n c r e a s i n g l y  d i f f i c u l t  as  
o i l  p r i c e s  r i s e .  T h u s ,  i n  t h e  s h o r t - t e r m ,  t h e  e x t e n t  o f  r i s k s  may r i s e  w i t h  
o i l  p r i c e s .  I n  c h a p t e r  6 ,  h o w e v e r ,  i t  i s  l o n g - r u n  o i l  p r i c e s  t h a t  a r e  
r e l e v a n t .  L o n g - r u n  c r u d e  o i l  de m an d  i s  l i k e l y  t o  be com e i n c r e a s i n g l y  e l a s t i c ;  
d e v e l o p m e n t  o f  a l t e r n a t i v e  t e c h n o l o g i e s  and  o t h e r  L o n g - r u n  a d j u s t m e n t s  
s u g g e s t  t h e  de m an d  e l a s t i c i t y  w i l l  r i s e  as  we mov e  f r o m  t h e  s h o r t - r u n  t o  
t h e  l o n g - r u n .  I n  t h e  l o n g - r u n ,  u n c e r t a i n t y  w i l l  be  L e s s  r e l a t e d  t o  s u p p L y  
c u r v e  s h i f t s  a n d  m o r e  r e l a t e d  t o  t h e  c o s t s  o f  a l t e r n a t i v e  s o u r c e s  o f  e n e r g y ,  
t h a t  i s ,  t h e  h e i g h t  o f  t h e  e l a s t i c  de m an d  c u r v e .  A l t h o u g h  t h e  r a n g e  o f  
p o s s i b l e  o u t c o m e s  f o r  t h e  c o s t  o f  e a c h  a l t e r n a t i v e  s o u r c e  o f  e n e r g y  i s  w i d e ,  
i t  i s  p r o b a b l y  n o t  r e L a t e d  t o  t h e  l e v e l  o f  o i l  p r i c e s .  L o n g - r u n  o i l  s u p p l y  -  
f o r  t h e  r e a s o n s  g i v e n  m  c h a p t e r  6 -  w i l l  t e n d  t o  be c o m e  i n c r e a s i n g l y  
i n e l a s t i c  as  r e c o v e r a b l e  r e s e r v e s  a p p r o a c h  a s y m p t o t i c  r e s e r v e s  g l o b a l l y .
W i t h  a u n i f o r m  a b s o l u t e  r a n g e  m  l o n g - r u n  d e m a n d ,  t h e  t y p e  o f  s u p p l y  s c h e d u l e  
s u g g e s t s  t h a t  t h e  r a n g e  o f  o i l  p r i c e s  i n  a b s o l u t e  t e r m s  w i l l  t e n d  t o  r i s e  
w i t h  t h e  l e v e l  o f  o i l  p r i c e s .  T h e s e  d e l i b e r a t i o n s  s u g g e s t  t h e  r a n g e  o f  n e t  
p r e s e n t  v a l u e s ,  t h e n ,  may  w i d e n  w i t h  h i g h e r  o i l  p r i c e s ,  an d  t h u s ,  t h e  e x t e n t  
o f  r i s k s  w i l l  be  l i k e l y  t o  i n c r e a s e  w i t h  o i l  p r i c e s .
O v e r a l l ,  t h e  i m p a c t  o f  h i g h e r  o i l  p r i c e s  o n  t h e  s i g n i f i c a n c e  o f  r i s k s  i s
l i k e l y  t o  be  o f t s e t  b y  t h e  i m p a c t  o f  h i g h e r  o i l  p r i c e s  o n  t h e  e x t e n t  o f
r i s k s .  A c o n s t a n t  a d j u s t m e n t  t o  t h e  d i s c o u n t  r a t e  o v e r  t h e  r a n g e  o f  s u p p l y  
o i l  p r i c e s  c o n s i d e r e d  m  c h a p t e r  6 w o u l d  be i n a p p r o p r i a t e  b e c a u s e  t h e  
a d j u s t m e n t  i m p l i e s  r i s k  p r e m i a  r i s e  w i t h  o i l  p r i c e s .  P e r h a p s  wh en  a s s e s s i n g  
n e t  p r e s e n t  v a l u e s  u n d e r  g i v e n  p r i c e s ,  e s p e c i a l l y  wh en  s h o r t - t e r m  u n c e r t a i n t y  
p r e d o m i n a t e s ,  r a i s i n g  t h e  d i s c o u n t  r a t e  by  a c o n s t a n t  a d j u s t m e n t  w o u l d  n o t  be 
t o o  i n a p p r o p r i a t e  a s  a m e a s u r e  o f  N o r t h  Se a  i n v e s t m e n t  u n c e r t a i n t y .  F o r  t h e  
a s s e s s m e n t  o i  s u p p l y  p r i c e s ,  h o w e v e r ,  e i t h e r  we m u s t  d e t e r m i n e  t h e  f u n c t i o n a l  
r e l a t i o n s h i p  b e t w e e n  t h e  d i s c o u n t  r a t e  a d j u s t m e n t  an d  o i l  p r i c e s ,  o r  we m u s t
u e v e i o p  an a l t e r n a t i v e  m e a s u r e  o i  t h e  u n p a t  L o i  N o r t h  S e a  i n v e s t m e n t  r i s k s .
We c h o o s e  t n e  l a t t e r  m e t h o d .
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An a i  l e r n a U v t )  way t o  t e i i t i C L  l h e s ©  n s K h  i s  l o  a l i a c i i  a p i /wmium r t ; i a i e d  l o  
e a c n  u n i  L o f  N o i  t h  S e a  i n v e s t m e n t .  T he  d e c i s i o n  t o  d e v e l o p  an  o i l f i e l d  
i m p l i e s  a c o m m i t m e n t  t o  i n v e s t  m  an  u n c e r t a i n  o u t c o m e .  A p r i o r i  t h e r e  i s  
no  r e a s o n  t o  s u p p o s e  t h a t  t h e  e x t e n t  o l  g e o l o g i c a l  t i s k s  o n  u i i i e r e r i t  n e i d s  
w i l l  v a r y .  T h e  r i s k s  t a k e n  b y  a c o m p a n y  w i l l  be d i r e c t l y  r e l a t e d  t o  t n e  
s c a i e  0:1 t h e  c o s t  c o m m i t m e n t .  I i  t w o  t i e i d s  h a v e  i d e n t i c a l  e x p e c t e d  n e t  
p r e s e n t  v a l u e s  u s i n g  a d i s c o u n t  r a t e  u n a d j u s t e d  l o r  r i s k ,  b u t  o n e  i i e i d  h a s  
a g r e a t e r  c o s t  c o m m i t m e n t ,  t h e n  t h i s  f i e l d  w i l l  h a v e  a g r e a t e r  r i s k  p r e m i u m .
T h i s  i s  a p p r o p r i a t e  as  a g i v e n  i a i i  m  o i l  p r i c e s  w i n  c r e a t e  g r e a t e r  l o s s e s  
o r  a b i g g e r  r e d u c t i o n  i n  p r o f i t s  f o r  t h e  f i e L d  w i t h  a l a r g e r  c o s t  c o m m i t m e n t .  
T h u s ,  a g i v e n  f a i l  m  o n  p r i c e s  h a s  a d j K t e r e n t i a i  i m p a c t  o n  t h e  e x p o s u r e  
o f  e a c h  n e i d  t o  f o s s e s  a n d  h e n c e  o n  e a c h  f i e l d ’ s r e q u i r e d  r i s k  p r e m i u m .
( T h i s  i s  n o t  g u a r a n t e e d  i f  t h e  r i s k  p r e m i u m  i s  r e f ' L e c t e a  m  a c o n s t a n t  
a d j u s t m e n t  t o  t h e  d i s c o u n t  r a t e ) .
I n  c h a p t e r  6 ,  t h e  s u p p l y  o i l  p r i c e s  r e p r e s e n t  t h e  p r i c e  a t  w h i c h  c o m p a n i e s  
w i l l  j u s t  be w i l l i n g  t o  d e v e l o p  f i e l d s .  O u r  m e a s u r e  a s s u m e s  t h a t  a t  t h i s  
p r i c e  t h e  e x t e n t  a n d  s i g n i f i c a n c e  o f  e x p o s u r e  t o  l o s s e s  i s  r e l a t e d  t o  t h e  
s i z e  o f  t h e  c o s t  c o m m i t m e n t  o n l y .  T h i s  i s  n o t  u n d u l y  u n r e a l i s t i c .  F i e l d s  
w i t h  i d e n t i c a l  c o s t  c o m m i t m e n t s ,  w h e n  t h e y  a r e  j u s t  w o r t h  d e v e l o p i n g ,  w i n  be 
e q u a l l y  r i s k y  an d  r e q u i r e  an  i d e n t i c a l  r i s k  p r e m i u m ,  e v e n  t h o u g h  t h e y  m i g h t  
h a v e  v e r y  d i f f e r e n t  o u t p u t  o r  o p e r a t i n g  c o s t  p r o f i l e s  an d  h e n c e  d i f f e r e n t  
s u p p l y  p r i c e s .  G i v e n  t h a t  t h e r e  a r e  no  a p r i o n  r e a s o n s  t o  b e l i e v e  d i f f e r e n t  
o i l f i e l d s  i n v o l v e  d i f f e r e n t  r i s k s ,  o u r  m e a s u r e  d i s t m q u i s h e s  b e t w e e n  t h e  f i e i o s  
t h a t  r e q u i r e  a l a r g e  r i s k  p r e m i u m  i n  o r d e r  t o  i n d u c e  t h e i r  d e v e l o p m e n t  and  
t h e  l i e i a s  w h e r e  t h e  c o s t s  o i  r i s k s  a r e  L e ss  n k e L y  t o  i n h i b i t  d e v e l o p m e n t  s o  
t h a t  L o w e r  r i s k  p r e m i a  a r e  r e q u i r e d .  O u r  m e a s u r e  w i l L  r e n e c t  i n t e r - t i e  i d  
r i s k  p r e m i a  a t  t h e  m a r g i n  o f  c o m m e r c i a l  ( o r  e c o n o m i c )  v i a b i l i t y  a c c u r a t e l y .
A l t h o u g h  t h e  i n t e r - l i e i d  s i z e s  o f  r i s k  p r e m i a  a t  t h e  m a r g i n  o l  v i a b i l i t y  w i l l  
be  a c c e p t a b l e  w i t h  o u r  m e a s u r e ,  t h e  a b s o l u t e  s i g n i f i c a n c e  o l  r i s k s  i s  
d i f f i c u l t  t o  d e t e r m i n e .  F o r  e x a m p l e ,  we c o u l d  u s e  a n y  p o s i t i v e ,  d i r e c t ,  
f u n c t i o n a l  r e l a t i o n s h i p  b e t w e e n  r i s k  p r e m i a  an d  c o s t  c o m m i t m e n t .  A f t e r  
o b s e r v a t i o n  o i  t h e  s c a l e  o f  r i s k  p r e m i a  n e e d e d  o n  f i e l d s  w h i c h  a r e  c u r r e n t l y  
m a r g i n a l ,  a u n i t a r y  r e l a t i o n s h i p  i n d i c a t e s  a r o u g h l y  a p p r o p r i a t e  l e v e l  o f  r i s k s .
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t h e  r e c o v e r a b l e  r e s e r v e s  -  o i l  p r i c e  r e l a t i o n s h i p  w e r e  l o g i s t i c  c u r v e s .
A l l  e x h i b i t  t h e  c h a r a c t e r i s t i c  " S "  s h a p e  o f  l o g i s t i c  f u n c t i o n s  and
a l l  a r e  b a s e d  o n  t h e  p r i n c i p l e  t h a t  t h e  g r o w t h  r a t e  o f  r e s e r v e s ,  e x p r e s s e d
as  j_ d £  ( w h e r e  r  i s  t h e  l e v e l  o f  r e c o v e r a b l e  r e s e r v e s  an d  p i s  t h e
r  d p
l o n g - r u n  o i l  p r i c e ) ,  i s  a f u n c t i o n  e i t h e r  o f  t h e  d i s t a n c e  b e t w e e n  t h e
a s y m p t o t e  and  t h e  L e v e l  o f  r e c o v e r a b l e  r e s e r v e s  o r  o f  t h e  p r i c e  l e v e l ,
We r e s t r i c t e d  t h e  l i s t  o f  s p e c i f i c a t i o n s  t e s t e d  t o  l o g i s t i c  f o r m s  s i n c e  we 
r e q u i r e  a s c h e d u l e  t h a t  r i s e s  i n i t i a l l y  a t  an i n c r e a s i n g  r a t e  b e f o r e  
r i s i n g  a t  a d e c r e a s i n g  r a t e  an d  t h a t  a s y m p t o t e s ;  t h a t  i s ,  a s c h e d u l e  t h a t
r e f l e c t s  t h e  b a s i c  r e l a t i o n s h i p  u n d e r  s c r u t i n y  w h e r e  i n i t i a l L y  t h e
To A-'M'A
s e n s i t i v i t y  o f  r e c o v e r a b l e  r e s e r v e s  t o  t h e  l o n g - r u n  o i i  p r i c e ^ b e f o r e  
d e c l i n i n g  a s  t h e  l e v e l  o f  r e s e r v e s  r e c o v e r e d  a p p r o a c h e s  t h e  r e s e r  v e s - m - p i a c e , 
an d  w h e r e  t h e  f i x e d  an d  f i n i t e  n a t u r e  o f  r e s e r v e s - i n - p l a c e  i s  r e f l e c t e d  b y  
an a s y m p t o t e .
I n  p a r t i c u l a r ,  t h e  a d o p t e d  s p e c i f i c a t i o n  i s  b a s e d  o n
i .  d r  = b w h e r e  b i s  t h e  g r o w t h  p a r a m e t e r
r  d p  2
P
( = ) d  T n ( r ) s= b
2
d p  p
( = )  i n  ( r )  = A -  ~
P
. . - b / p  „ A
( = )  r  = a e w h e r e  a = e  i s  t h e  a s y m p t o t e .
N o t  o n l y  a r e  t h e  e c o n o m e t r i c  p r o p e r t i e s  o f  t h i s  s p e c i f i c a t i o n ,  a s  r e p o s t e d  
m  t h e  t e x t ,  c o m m e n d a b l e  b u t  i t  a l s o  p o s s e s s e s  a t t r a c t i v e  s t a t i s t i c a l  
p r o p e r t i e s .  T h e s e  p r o p e r t i e s  a r e  a s  f o l l o w s ;
( 1 )  T h e  c o e f f i c i e n t s  c a n  be  d i r e c t L y  i n t e r p r e t e d  as  i d e n t i f i a b l e  c o n c e p t s ,  
n a i n e i y  t h e  a s y m p t o t e  as  r e s e r v e s - i n - p L a c e  and t h e  g r o w t h  c o e f f i c i e n t  as  
a s u m m a r y  p a r a m e t e r  r e f l e c t i n g  t h e  e a s e  o r  d i f f i c u l t y  o f  e x t r a c t i n g  
r e s e r v e s .
( 2 )  T h e  a s y m p t o t e  i s  r e a c h e d  w h e n  o i l  p r i c e s  a r e  i n n n i t e  a n d  n o t  b e f o r e ;  
t h a t  i s ,  o n l y  i f  t h e r e  i s  an  i n f i n i t e  p r i c e  w i l l  a l l  t h e  r e s e r v e s - i n - p l a c e  
be r e c o v e r e d .
Appendix U: The Logistic Function
All the specifications tested for the econometric representation of
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( 3 )  T h e  s c h e d u l e  p a s s e s  t h r o u g h  t h e  o r i g i n  r e f l e c t i n g  t h e  f a c t  t h a t  t h e r e  
w o u L d  be  z e r o  r e c o v e r a b l e  r e s e r v e s  a t  a z e r o  p r i c e .
( 4 )  T h e  p o i n t  o f  i n f l e c t i o n  o c c u r s  c l o s e r  t o  t h e  o r i g i n  t h a n  t o  t h e
a s y m p t o t e .  T h i s  c a n  be  s h o w n  b y  s e t t i n g  t h e  s e c o n d  d e r i v a t i v e  o f  
t h e  f u n c t i o n  t o  z e r o ;
2 , ,  - b / x  _rt r  = ( bi 2 )  a b e  = 0
2 ( p  ) 3
d p  P
( = 0  p  =  b  
2
an d  s u b s t i t u t i n g  i n t o  t h e  o r i g i n a l  f u n c t i o n  t o  f i n d  t h e  l e v e l  o f
- b / p
r e c o v e r a b l e  r e s e r v e s  g i v e s  r  = a e
- 2
s= a e 
= 0  . 14 a
t h a t  i s ,  t h e  p o i n t  o f  i n f l e c t i o n  o c c u r s  a p p r o x i m a t e l y  wh en  r e c o v e r a b l e  
r e s e r v e s  a r e  14% o f  t h e  r e s e r v e s - m - p l a c e . T h i s  i s  d e s i r a b l e  b e c a u s e  
d i m i n i s h i n g  m a r g i n a l  r e t u r n s ,  w h i c h  c h a r a c t e r i s e  N o r t h  Se a  b a s i n s  
f o r  a l l  b u t  t h e  m o s t  p r o f i t a b l e  a r e a s  ( a r e a s  w h e r e  r e s e r v e s  a i 1©
r e c o v e r a b l e  a t  t b e  l o w e s t  p r i c e s ) ,  o c c u r  o n l y  a f t e r  t h i s  p o i n t  o f
2
i n f l e c t i o n  -  f o r  d i m i n i s h i n g  m a r g i n a l  r e t u r n s  d  r  <£ 0  w h i c h  o c c u r s
2
dp
wh e n  p ^  _b.
2
( 5 )  T h e  c o e f f i c i e n t s  c a n  be e s t i m a t e d  d i r e c t l y  w i t h o u t  r e c o u r s e  t o  i t e r a t i v e
p r o c e d u r e s  n e c e s s a r y  t o  f i n d  t h e  b e s t  c o m b i n a t i o n  o f  c o e f f i c i e n t s
2
( a c c o r d i n g  t o  a c r i t e r i o n  s u c h  as  R ) l o r  l o g i s t i c  s c h e d u l e s  t h a t  c a n n o t  
be  l i n e a r i s e d .
S i n c e  o n l y  some b u t  n e v e r  a i l  o f  t h e s e  p r o p e r t i e s  a r e  common t o  o t h e r  l o g i s t i c  
s c h e d u l e s ,  an d  m  t h e  a b s e n c e  o f  e c o n o m e t r i c  w e a k n e s s e s ,  o u r  s p e c i f i c a t i o n  i s  
a d o p t e d  e x c l u s i v e l y ,  I t  i s  e x t r e m e l y  d o u b t f u l  i f  o t h e r  s p e c i f i c a t i o n s  w o u l d  
a l t e r  o u r  u n d i n g s  i n  a n y  s i g n i f i c a n t  a s p e c t .
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T a b l e  C l  l i s t s  t h e  r e g r e s s i o n  and  r e s i d u a l  sum o t  s q u a r e s  f o r  a v a r i e t y  
o f  m o d e l  f o r m s  c o r r e s p o n d i n g  t o  t h e  modeL s t r u c t u r e  m  s e c t i o n  4 . 2 ,  t h a t  i s ,  
w i t h o u t  t h e  s i n e  s p e c i f i c a t i o n  o i  l i c e n c i n g  p o l i c y .  T h e  c o m p u t e d  i n c r e m e n t a l  
F - s t a t i s t i c s  a r e  s h o w n  i n  T a b l e  C 2 ,  w h e r e  o n e  v a r i a b l e  h a s  b e e n  i n t r o d u c e d  
i n t o  t h e  m o d e l  a t  a t i m e .  T a b l e s  C3 a n d  0 4  r e p e a t  t h i s  i n f o r m a t i o n  f o r  t h e  
s i n e  s p e c i f i c a t i o n  o i  l i c e n s i n g  p o l i c y  d e s c r i b e d  i n  s e c t i o n  4 . 3 .  W h e r e  o n e  
dummy v a r i a b l e  i s  t e s t e d  t h i s  i s  an  a m a l g a m a t i o n  o t  t h e  t w o  s e p a r a t e  dummy 
v a r i a b l e s .
C l e a r L y ,  T a b i e  C2 d e m o n s t r a t e s  t h e  c h o i c e  b e t w e e n  o n e  a s y m p o t o t e  w i t h  t w o  
g r o w t h  p a r a m e t e r  dummy v a r i a b l e s  a n d  t w o  a s y m p t o t e s  a n d  o n e  g r o w t h  p a r a m e t e r  
dummy v a r i a b l e s  m  t h e  e c o n o m i c  s u p p l y  e q u a t i o n .  E l s e w h e r e ,  t h e  t i r s t  
a s y m p t o t e  an d  t h e  i i r s t  g r o w t h  p a r a m e t e r  dummy v a r i a b l e s  a r e  a i l  j u s t i f i e d ,  
b u t  i n c l u s i o n  o f  a s e c o n d  dummy v a r i a b l e  i s  n e v e r  j u s t i f i e d .
Appendix C; F-tests and Mode i po mi
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Dummy V a r i a b l e s  Sum o f  S q u a r e s  R e s i d u a l  SS D e g r e e s
 ___________  '    F r e e d o m
E c o n o m i c  S u p p l y  E q u a t i o n :
N o n e  9 6 5 6  2 5 5 6  41
One a s y m p t o t e  1 1 65 2  5 6 0  40
One g r o w t h  p a r a m e t e r  t i 0 8 2  i i 3 0  40
Two a s y m p t o t e s  11 / 6 / 4 4 5  39
Two g r o w t h  p a r a m e t e r s  1 1 19 0  10 22  39
One a s y m p t o t e ,  o n e  g r o w t h  p a r a m e t e r  i t 9 3 8  2 / 4  39
Two a s y m p t o t e s ,  o n e  g r o w t h  p a r a m e t e r  1 2 0 0 6  2 0 6  38
One a s y m p t o t e ,  t w o  g r o w t h  p a r a m e t e r s  + 1 1 99 1  221  38
Two a s y m p t o t e s ,  t w o  g r o w t h  p a r a m e t e r s  1 2 00 9  2 0 3  3 /
C o m m e r c i a l  S u p p l y  E q u a t i o n  ( g i v e n  c h o s e n  m o d e l  a b o v e )
N o n e  3 5 3 3 2  1 0 8 5 3  42
One g r o w t h  p a r a m e t e r  4 5 / 6 8  417  4 i
Two  g r o w t h  p a r a m e t e r s +  4 5 8 5 8  3 2 /  40
Table Cl: Analysis ol Variance - without Sine Specification
+ c h o s e n  m o d e l
T a b l e  C 2 :  I n c r e m e n t a l  F-
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- t e s t s  -  w i t h o u t  S i n e  S p e c i l i c a t i o n
E c o n o m i c  S u p p L y  E q u a t i o n
Wi  t i l  Dummy
Dummy V a r i a b l e  o n V a r i a b l e s  o n
A s y m p t o t e G r o w t h  P a r a m e t e r F - s t a t i s t i c
F i r s t N on e 1 4 2 . 5 /
S e c o n d N o n e 1 0 . 0 8
F i r s t One 1 2 1 . 8 4
S e c o n d One 1 2 . 5 4
+ F i r s t Two 317  . 7 3
S e c o n d Two 3 . 2 8
Dummy V a r i a b l e  o n  G r o w t h W i t h  Dummy V a r i a b l e s on
P a r a m e t e r A s y m p t o  t e F - s t a t i s t :
F i  r s t N o n e 5 0 . 4 8
S e c o n d N o n e 4 . 1 2
F i r s t One 4 0 .  / I
+ S e c o n d One y . u
F i  r* s t Two 44 . 0 9
S e c o n d Two 0 . 5 5
G o m m e r c i n i  S u p p l y  E q u a t i o n
Dummy V a r i a b l e  o n  G r o w t h P a r a m e t e r  F - s t a t i s t i c
F i  r s t
S e c o n d
1 0 2 6 . 0 8  
I I  . O l
F 0 . 0 5  w i t h  4 0  d e g r e e s  o f  f r e e d o m  i s  4 . 0 8
F O . O i  w i t h  40  d e g r e e s  o f  f r e e d o m  i s  / . 3 i
+ c h o s e n  model .
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Dummy V a r i a b l e s
E c o n o m i c  S u p p l y  E q u a t i o n :
N o n e
One a s y m p t o t e  
One g r o w t h  p a r a m e t e r  
Two a s y m p t o t e s  
Two g r o w t h  p a r a m e t e r s  
One a s y m p t o t e ,  o n e  g r o w t h  p a r a m e t e r  + 
Two a s y m p t o t e s ,  o n e  g r o w t h  p a r a m e t e r  
One a s y m p t o t e ,  t w o  g r o w t h  p a r a m e t e r s  
Two a s y m p t o t e s ,  t w o  g r o w t h  p a r a m e t e r s
C o m m e r c i a l  S u p p l y  E q u a t i o n
No n e
One g r o w t h  p a r a m e t e r  +
Two g r o w t h  p a r a m e t e r s
D e g r e e s  o t  
F r e e d o m
1020 8
13 05 9
123 4 9
1 3 1 0 /
12 39 9
1 3 3 2 6
1 3 3 4 6
1 3 3 4 0
13 35 0
( g i v e n  c h o s e n  m o d e l  a b o v e )
3 4 8 1 3  
4 5 5 5 4  
4 5 5 / 1
Sum o f  S q u a r e s  R e s i d u a l  SS
Table C3: Analysis ot Variance - with Sine Specification
3 3 4 5  41
4 9 4  40
1204  40
4 4 0  39
1103  39
2 2 /  39
2 0 6  38
2 1 3  38
2 0 3  37
1 1 0 / /  42
3 3 5  41
3 L8 4 0
+ c h o s e n  m o d e t
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Table C4; Incremental F-tests - with Sine Specification
E c o n o m i c  S u p p l y  E q u a t i o n
Dummy V a r i a b l e W i t h  Dummy V a r i a b l e s
o n  A s y m p t o t e o n  G r o w t h  P a r a m e t e r s F - s t a t i s t :
F i r s t N o n e 2 3 0 . 8 5
S e c o n d N o n e 4 . 2 1
+ F i r s t One 1 6 7 . 8 5
S e c o n d One 3 . 6 9
F i r s t Two 1 6 7 . 8 8
S e c o n d Two 1 . 8 2
Dummy V a r i a b l e W i t h  Dummy V a r i a b l e s
o n  G r o w t h  P a r a m e t e r o n  A s y m p t o t e F - s t a t i s t
F i  r s t N o n e 7 1 . 1 3
S e c o n d N o n e 1 . 6 9
+ F i r s t One 4 5 . 8 7
S e c o n d One 2 . 5 0
F i r s t Two 4 4 . 0 9
S e c o n d Two 0 . 7 3
C o m m e r c i a l  S u p p l y  E q u a t i o n
Dummy V a r i a b l e  o n  G r o w t h P a r a m e t e r F - s t a t i s t i c
i- F i r s t 1 3 1 4 . 5 /
S e c o n d 2 .  14
F 0 . 0 5  w i t h  4 0  d e g r e e s  o f  f r e e d o m  i s  4 . 0 8  
F O . 01  w i t h  40  d e g r e e s  o f  f r e e d o m  i s  7 . 3 l
+ c h o s e n  m o d e l
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Some o f  t h e  n e c e s s a r y  i n f o r m a t i o n  b e h i n d  t h e  c o m p a r i s o n s  m  T a b l e  6 ,  s e c t i o n  
0 . 3  i s  p r e s e n t e d  b e i o w .  F o r  f u r t h e r  d e t a i l s  u s e  t h e  r e t e r e n c e s  m  t h e  s o u r c e s .
A map o f  t h e  b a s i n s  c a n  be  f o u n d  m  t h e  1 9 / 4  e d i t i o n  o f  t h e  B r o w n  B o o k  ( t h e  
D e v e l o p m e n t  o f  UK O i l  a n d  Gas  R e s o u r c e s , HMSO).  T h e  f o l l o w i n g  t a b l e  was  
d e r i v e d  by  m a p p i n g  t h e  b a s i n s  o n t o  o t h e r  maps  an d  r e a d i n g  o f f  t h e  r e l e v a n t  
d e t a i l s .  I n  a n y  e x e r c i s e  o f  t h i s  n a t u r e ,  t h e  d a t a  i s  i a r  i r o m  p u r e l y  
o b j e c t i v e .  G i v e n  t h e  n a t u r e  o i  t h e  d a t a ' s  u s e ,  h o w e v e r ,  a t o o  g r e a t  a 
d e g r e e  o i  p r e c i s i o n  w o u l d  i m p l y  s p u r i o u s  a c c u r a c y  an d  i s  n o t  n e c e s s a r y .
S o u r c e s ;
N a y l o r  I ) .  &, M o u n t e n e y  S . N ,  G e o l o g y  o f  t h e  N o r t h  W e s t  E u r o p e a n  C o n t i n e n t a l  S h e l f
V o l u m e  1 ,  L o n d o n ,  1 9 7 5 ,  G r a h a m  T r o t m a n
Pegnum R . M . ,  R e es  G.  & N a y l o r  D .  G e o l o g y  o l  t h e  N o r t h  W e s t  E u r o p e a n  C o n t i n e n t a l
S h e L 1 , V o l u m e  2 ,  L o n d o n  1 9 7 0 ,  G r a h a m  T r o t m a n
T h e  T i m e s  T h e  C o n c i s e  A t l a s  o t  t h e  W o r l d ,  L o n d o n  1 9 7 5 ,  T i m e s  B o o k s
Appendix D; Geological and Geographic Information by Basin
D e p a r t m e n t  o f  E n e r g y  D e v e l o p m e n t  o f  t h e  O i l  and  Gas  R e s o u r c e s  o f  t h e  U K ,
L o n d o n  HMSO, 19 75
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T a b l e  D L :  B r i e f  G e o l o g i c a l  a n d  G e o g r a p h i c  D e t a i l s  o f  e a c h  B a s i n
B a s i n
E a s t  S h e t l a n d
N o r t h e r n  N o r t h  Sea
M o r a y  F i r t h
F o r t h  A p p r o a c h e s
F a i r  I s l e  & O r k n e y  I s l e
F a e r o e s  ( T r o u g h )
W e s t  S h e t l a n d  
W e s t  O r k n e y  
N o r t h  M i n c h
Sea  o f  H e b r i d e s  ( T r o u g h )  
I n n e r  H e b r i d e s  ( T r o u g h )
R o c k a i 1 ( T r o u g h )
R o c k a i i - H a t t o n
I r i s h  Sea
S o u t h e r n  Su b
S o u t h  W e s t e r n  A p p r o a c h e s
W e s t  E n g l i s h  C h a n n e l
E a s t  E n g l i s h  C h a n n e l
Uns t
N o r t h e r n  Su b  
C a r d i g a n  Bay  
C l y d e
B r i s t o l  C h a n n e l  
Sou t h o r n  N o r t h  Sen
G e o l o g i c a l  L e g e n d
Ju  r  a s s i c / T  r i a s s i c /  
C r e t a c i o u s
T r i a s s i c / J u r a s s i c /  
C r e t a c i o u s / T e r t i n r y
P e r m i a n / M e s o z o i c
L o w e r  T n a s s i c  
P r e - p e r m i a n
P e r m i a n / M e s o z o i c / T e r t i a r y
P e r m i a n / M e s o z o i c / T e r t i a r y
M e s o z o i c / T e r t i a r y
Pe rm l a n / M e  s o  z o l c / T e  r  11a r  y
T e r t i a r y / M e s o z o i c / P e r m i a n
T e r t i a r y / M e s o z o i c / P e r m i a n /  
P r e - C a i n b r i  an
P e r m i a n / M e s o z o i c / T e r t i a r y  
P e r m i a n / M e s o z o i c / T e r t i a r y  
P e r m i a n / M e s o z o i c  
T e r t i a r y / C r e t a c e o u s  
C r e t a c e o u s / T e r t i a r y  
C r e t a c e o u s / P e r m o - T r i  a s s i c  
C r e t a c e o u s / T e r t i a r y / J u r a s s i c  
P r e - p e r m i a n  
T e r  t i a r y  
P e r m i a n / M e s o z o i c  
P r e - c a m b i a n  t o  T e r t i a r y  
P e r m i a n
P a l e o  z o l c / M o  so  z o i c
Water Depths Basin Size1
( m e t r e s )
1 0 0 - 2 0 0
50-
25-
100
2 0 0
50-
100-
2 00 -
100-
50-
100-
100-
100
2 0 0
10 00
2 0 0
1 0 0
2 0 0
2 0 0
5 0 - 1 0 0
1000 +
2 0 0 - 1 0 0 0
2 5 - 5 0
5 0 - 1 0 0
1 0 0 - 2 0 0
5 0 - 1 0 0
5 0 - 1 0 0
1 0 0 - 2 0 0
5 0 - 1 0 0
2 5 - 5 0
2 5 - 2 0 0
2 5 - 5 0
2 5 - 5 0
( B l o c k s )
165
85
134
74 
19 
51 
7 7 
30 
29 
32
18
4 8 6
114
47
65
64
58
56
6
13
7
13
1 5
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Ch a p t  e r  '/ E x t e n t  o t  Damage  C a u s e d  by  C u r r e n t  T a x  P o l i c y
t .  I n t r o d u c t i o n
I n  t h i s  s h o r t  c h a p t e r  t h e r e  i s  an  a s s e s s m e n t  o l '  t h e  i m p a c t  o f  t a x a t i o n  on  
UK o f f s h o r e  r e c o v e r a b l e  o i l  r e s e r v e s .  T he  a n a l y s i s  o f  c h a p t e r s  4 an d  5 
i s  d e v e l o p e d  b y  u s i n g  t h e  b e h a v i o u r a L  m o d e l  d e s c r i b e d  i n  c h a p t e r  6 t o  
q u a n t i t y  t h e  r e d u c t i o n  m  l o n g - r u n  o i l  s u p p l i e s .  T h e  p r o c e d u r e  o f  c h a p t e r  
6 a l l o w s  u s  t o  c o n s t r u c t  a s u p p l y  c u r v e ,  as  r e p r e s e n t e d  b y  l o n g - r u n  m a r g i n a l  
c o s t s ,  s h o w i n g  t h e  v o l u m e  o f  r e c o v e r a b l e  r e s e r v e s  as  a f u n c t i o n  o f  l o n g - r u n  
o i l  p r i c e s  ( l ) .  I f  t h e  p r o v i s i o n s  o f  t h e  t a x  s y s t e m  a f f e c t  m a r g i n a l  p r o f i t s ,  
t h e n  t h e  s u p p l y  c u r v e  w i l l  s h i f t .  T h e  s i z e s  o l  t h e s e  s h i f t s  a r e  r e p o r t e d  
b e i o w . I n  g e n e r a l ,  we b e l i e v e  t h a t  t h e  i m p a c t  o n  t h e  l o n g - r u n  s u p p l y  c u r v e  
i s  w i d e l y  r e c o g n i s e d  b u t  i t  i s  d o u b t f u l  i f  t h e  s c a l e  o f  t h e  i m p a c t  i s  
a p p r e c i a t e d .
E c o n o m i c  t h e o r y  s u g g e s t s  t h a t  i f  we c a n  c o n s t r u c t  a s u p p l y  c u r v e  we c a n  a l s o
q u a n t i f y  t h e  p r o d u c e r  s u r p l u s .  T h i s  w i l l  be  t h e  a r e a  u n d e r  a s u p p l y  c u r v e  ( 2 ) .
G i v e n  a s h i f t  m  t h e  s u p p l y  c u r v e  t h i s  w i l l  i m p l y  a g a i n  o r  a l o s s  t o  t h e
p r o d u c e r  s u r p l u s  and  s e t  some m i n i m u m  t o  g o v e r n m e n t  b e n e i i t s .  I f  a t a x
s h u t s  t h e  s u p p l y  c u r v e  f r o m  S t o  S i n  D i a g r a m  I ,  a t  a p r i c e  o t  P ,  r e c o v e r a b l e
1 2
r e s e r v e s  w i l l  d r o p  f r o m  R t o  R s i n c e  t h e  demand  c u r v e  t s  a s s u m e d  t o  be
t  2
p e r f e c t l y  e l a s t i c .  T h e  p r o d u c e r  s u r p l u s  b e f o r e  a n y  t a x  o n  p u r e  p r o f i t s  w i l l  
f a i l  f r o m  a r e a  AEP t o  BCP,  w h i l e  m i n i m u m  g o v e r n m e n t  b e n e f i t s  ( b e f o r e  p u r e  
p r o f i t s  t a x a t i o n )  w i l l  a m o u n t  t o  t h e  a r e a  ADCB. T h e  t o t a l  s u r p l u s  w i l l  f a n  
f r o m  AEP t o  BCP + ADCB ( a r e a  A D C P ) .  We c o m m e n t  o n  t h e  s i z e  o f  t h i s  t o t a l  
s u r p l u s  and  e s t a b l i s h  g a i n s  and  l o s s e s .  W i t h  o u r  r e s e r v a t i o n s  a b o u t  t h e  
u s e f u l n e s s  o f  c o n v e n t i o n a l  w e l f a r e  e c o n o m i c s  ( 3 ) ,  h o w e v e r ,  we m u s t  b e  c a r e f u l  
a b o u t  o u r  i n t e r p r e t a t i o n  o f  s u c h  g a m s  o r  l o s s e s .  T h e y  w i n  a p p e a r  t o  be 
d e a d w e i g h t  g a i n s  o r  l o s s e s  i n  c o n v e n t i o n a l  w e l f a r e  a n a l y s i s ,  f o r  e x a m p l e  t h e  
a r e a  DEC a b o v e ,  and  h e n c e  P a r e t o  m e i f i c i e n c y  i s  i m p l i e d .  H e r e  t h o u g h ,  
t h e  q u a n t i f i c a t i o n  o t  a l o s s  m  t o t a L  s u r p l u s  o n l y  s u g g e s t s  t h e  p o s s i b i l i t y  
o f  an £ x  p o s t  P a r e t o  i m p r o v e m e n t  w h i c h ,  as  i t  may o r  may  n o t  be f e a s i b l e  t o  
a t t a i n ,  may  o r  may  n o t  r e p r e s e n t  an  ejc p o s t  P a r e t o  i m p r o v e m e n t .  I t  we a r e  
t o  e s t a b l i s h  t h e  i m p r o v e m e n t  we m u s t ,  f i r s t ,  s u g g e s t  ho w s u c h  i m p r o v e m e n t s  
may  be a c h i e v e d ,  a n d  s e c o n d ,  e x p l a i n  wh y  s u c h  s u g g e s t i o n s  h a v e  n o t  b e e n  
p u r s u e d  a l r e a d y  ( 4 ) .  T h i s  i s  a q u a i i 1 i c a t i o n  t o  t h e  u s e  o f  t h e  t e r m  " t o t a l  
s u r p l u s "  w h i c h  a p p l i e s  t h r o u g h o u t  t h i s  c h a p t e r .
O u r  b e h a v i o u r a L  mOdeL i s  b a s e d  o n  m a r g i n a L  d e c i s i o n s .  T h e  i m p a c t  o l  t a x a t i o n  
t h a t  i s  d e s c r i b e d  b e i o w  r e l a t e s  t o  t h e  i m p a c t  o f  t a x a L i o n  o n  m a r g i n a l  p r o i i t s ,  
T h i s  i m p a c t  t a k e s  two  r o u t e s .  I f  m a r g i n a l  p r o f i t s  a r e  a i i e c t e u  b y  t a x a t i o n
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t h i s  a n e c t s  m e  s u p p i y  s c h e d u l e ,  l u s t ,  v i a  t h e  i m p a c t  o n  t h e  n o r m a l  
r e t u r n  Lo c a p i t a l  i n  t n e  m a r g i n , anu  s e c o n d ,  v l . i i t s  i m p a c t  o n  r i s k  
p r e m i a  m  t n e  m a r g i n .  By d r i v i n g  a we dg e  b e t w e e n  t h e  p i e - L a x  anu  p o s t - t a x  
m a r g i n a l  r e t u r n s  an u  r i s k  p r e m i a ,  t a x a t i o n  w i l l  r e d u c e  t h e  w i l l i n g n e s s  t o  
s u p p i y .  T h e r e  i s  a t h i r d  r o u t e ,  h o w e v e r ,  w h i c h  w i l l  n o t  t ie c o n s i d e r e d  by  
o u r  m o u e t .  T a x a t i o n ,  by  r e d u c i n g  t o t a l  p r o m t s ,  may a f t e c t  m a r g i n a l  r i s k  
p r e m i a  ( 5 ) .  T n e  d i r e c t i o n  o i  t h i s  e i i e c t  i s  n o t  u n a m b i g u o u s .  As  we s u g g e s t  
m  c h a p t e r  3 ,  h o w e v e r ,  i t  i s  i i k e i y  t o  e x a g g e r a t e  r a t h e r  t h a n  a l l e v i a t e  t h e  
s e n s i t i v i t y  o f  s u p p l i e s  t o  t a x a t i o n .  T h a t  i s ,  o u r  a p p r o a c h  may u n d e r s t a t e  
t h e  s i g n i f i c a n c e  o i  t a x a t i o n .
2 .  C o m p a r a t i v e  S t a t i c  A n a l y s i s  o f  N o r t h  Sea P r o t i t s  T a x a t i o n
F i g u r e  l  p l o t s  s e v e r a l  s u p p i y  c u r v e s  o v e r  t n e  r a n g e  o i  l o n g - r u n  o n  p r i c e s  
i r o m  $3 0  p e r  b a r r e l  t o  $ 5 0  p e r  b a r r e l  ( 1 9 8 0  v a l u e s )  an d  a t  Lo w e r  l o n g - r u n  
o i l  p r i c e s ,  T a b l e  i  r e p e a t s  t h e  e x t r e m e s  o t  t h e  r a n g e  m  a b s o l u t e  t e r m s  
an d  a l s o  e x p r e s s e s  t h e  i m p a c t  as  a p e r c e n t  o i  p r e - t a x  l e v e l s ;  m o r e o v e r ,  i t  
s h o w s  t h e  s i z e  o i  t h e  t o t a l  s u r p l u s  a t  t h e s e  e x t r e m e s .  C o m p a r i s o n  o f  t n e  
p r e - t a x  s u p p l y  s c h e d u l e  w i t h  t h e  s u p p L y  s c h e d u l e  a s s o c i a t e d  w i t h  t h e  c u r r e n t  
t a x  s y s t e m  s u g g e s t s  t h e  t a x  s y s t e m  r e d u c e s  t h e  r e c o v e r a b l e  r e s e r v e s  t o  b e t w e e n  
58% an d  66% o f  t h e  p r e - t a x  e s t i m a t e s .  T h a t  i s ,  r e m o v i n g  t h e  t a x  s y s t e m  m i g h t  
i n c r e a s e  N o r t h  Sea o i l  r e c o v e r a b l e  r e s e r v e s  b y  o v e r  o n e - h a n  -  an  i n c r e a s e  
e q u a l  t o  o v e r  2 , 5 0 0  m i l l i o n  t o n n e s  i f  l o n g - r u n  o i l  p r i c e s  a r e  c l o s e  t o  $ 3 0  
p e r  b a r r e l  o r  e q u a l  t o  o v e r  3 , 1 0 0  m i l l i o n  t o n n e s  i f  l o n g - r u n  o i l  p r i c e s  a r e  
c l o s e  t o  $ 5 0  p e r  b a r r e l .  T h e  i m p a c t  o f  t a x a t i o n  o n  t h e  t o t a l  s u r p l u s  i s  
l e s s  s i g n i t i c a n t  t h a n  t h e  i m p a c t  i n  q u a n t i t y  t e r m s ,  b u t  i t  i s  s t i i L  c o n s i d e r a b l e .  
E v e n  a t  t h e  l o w  e n d  o l  t h e  r a n g e  o l  l o n g - r u n  o n  p r i c e s  t h e  t a x  s y s t e m  
r e d u c e s  t h e  t o t a l  s u r p l u s  by  a l m o s t  £ / 0  b i l l i o n  ( i 9 6 0  v a l u e s ) .
W i t h i n  t h e  t o t a l  i m p a c t  o f  t a x a t i o n ,  we c a n  a s c e r t a i n  t h e  i n c r e m e n t a l  e f f e c t  
o f  t h e  t h r e e  m a j o r  t a x e s  ( C o r p o r a t i o n  T a x ,  R o y a l t i e s  an d  PRT)  s e p a r a t e l y .  
C o r p o r a t i o n  T a x  a l o n e  h a s  a c o n s i d e r a b l e  i m p a c t  o n  t h e  s u p p L y  c u r v e ,  
a c c o u n t i n g  l o r  a b o u t  o n e - h a l f  o l  t h e  d i f f e r e n c e  b e t w e e n  t h e  p r e - t a x  e s t i m a t e s  
a n d  t h e  e s t i m a t e s  w i t h  t h e  c u r r e n t  t a x . s y s t e m .  P e r h a p s  s u r p r i s i n g l y ,  t h e  
i n c r e m e n t a l  e f f e c t  o f  r o y a l t i e s  i s  m u ch  s m a l l e r .  W i t h  n $ 3 0  p e r  b a r r e l  l o n g - r u n  
r e a l  o i l  p r i c e ,  w h e r e a s  C o r p o r a t i o n  T a x  m i g h t  r e d u c e  s u p p l i e s  b y  o v e r  1 , 2 0 0  
m i l l i o n  t o n n e s  an d  t h e  t o t a l  s u r p l u s  b y  £ 2 l  b i l l i o n ,  l e v y i n g  r o y a l t i e s  as  
w e 1 1 as  C o r p o r a t i o n  T a x  r e d u c e s  s u p p l i e s  b y  an a d d i t i o n a l  30 0  m i l l i o n  t o n n e s  
an d  t h e  t o t a l  s u r p l u s  b y  £8  b i l l i o n  o n l y .  T h e  i n c r e m e n t a l  e f f e c t  o f  PRT i s  
a l m o s t  t o  d o u b l e  t h e  e f f e c t  c a u s e d  b y  C o r p o r a t i o n  T a x  a n d  r o y a l t i e s  t o g e t h e r .  
T h i s  e m p h a s i s e s  t h e  s i g n i f i c a n c e  o f  PRT i n  UK o f f s h o r e  e c o n o m i c s .
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E x a m i n i n g  t h e  i m p a c t  o f  t h e  c o m p o n e n t s  o f  PRT i n  F i g u r e  2 h i g h l i g h t s  t h e  
r e l a t i v e  i m p o r t a n c e  o f  t h e  d i f f e r e n t  PRT p r o v i s i o n s .  T a p e r i n g  a p p e a l ' s  t o  
be t h e  m o s t  s i g n i f i c a n t  a l l o w a n c e .  W i t h o u t  t a p e r i n g ,  t h e  i m p a c t  o l  PRT 
w o u l d  s h i f t  t h e  s u p p l y  c u r v e  a b o u t  t w i c e  as  f a r  as  i t  s h i f t s  w i t h  t a p e r i n g .
A t  an  o i l  p r i c e  o f  $ 4 0  p e r  b a r r e l ,  s u p p l i e s  w o u l d  b e  u n o e r  4 0 0 0  m i l l i o n  t o n n e s  
w i t h o u t  t a p e r i n g ,  w h i l e  t h e y  a r e  l i k e l y  t o  be j u s t  u n d e r  5 0 0 0  m i l l i o n  t o n n e s  
w i t h  t h e  c u r r e n t  PRT s y s t e m  an d  j u s t  o v e r  6 0 0 0  m i l l i o n  t o n n e s  w i t h  C o r p o r a t i o n  
T a x  a n d  r o y a l t i e s  o n l y .  T h e  n e x t  m o s t  b e n e f i c i a l  c l a u s e  a f t e r  t a p e r i n g  i s  
t h e  u p l i f t  p r o v i s i o n  an a  t h e  o i l  a l l o w a n c e  i s  t h e  L e a s t  a d v a n t a g e o u s .  O u r  
modeL s u g g e s t s  t h e  u p l i f t  i s  a b o u t  o n e - h a l f  as  b e n e f i c i a l  as  t a p e r i n g ,  and  
t h e  o i l  a l l o w a n c e  i s  a b o u t  o n e - h a l f  a s  b e n e f i c i a l  a s  t h e  u p l i f t .  A t  $ 4 0  
p e r  b a r r e l ,  t h e  i n c r e m e n t a l  e f f e c t  o f  t a p e r i n g  i s  t o  ad d  a b o u t  9 8 0  m i l l i o n  
t o n n e s  t o  r e c o v e r a b l e  r e s e r v e s ,  w h i l e  t h e  u p l i f t  a d d s  a b o u t  5 / 0  m i l l i o n  
t o n n e s  an d  t h e  o i l  a l l o w a n c e  a b o u t  3 2 0  m i l l i o n  t o n n e s .  T o g e t h e r  w i t h  o u r  
e a r l i e r  a n a l y s i s  ( 6 ) ,  t h e  i m p a c t  o f  t h e  o i l  a l l o w a n c e  a p p e a r s  t o  be m o r e  
r e l e v a n t  f o r  m t r a m a r g i n a i  i i e i d s  t h a n  f o r  m a r g i n a l  f i e l d s .  E v e n  t h e  o i l  
a l l o w a n c e ,  h o w e v e r ,  m a k e s  a s i g n i f i c a n t  d i f f e r e n c e  t o  t h e  s u p p l y  s c h e d u l e .
T h e  d e t r i m e n t a l  i m p a c t  o f  APRT,  h o w e v e r ,  d o e s  n o t  a p p e a r  t o  be ns  g r e a t  as  
some h a v e  s u g g e s t e d  ( / )  n o r  as  s i g n i f i c a n t  as  o u r  e a r l i e r  a n a l y s i s  c o n c l u d e d  ( 8 )  
A t  $4 0  p e r  b a r r e l  i t  r e d u c e s  s u p p l i e s  b y  a b o u t  r / 0  m i l l i o n  t o n n e s .
F i g u r e  3 m u s t  be  v i e w e d  w i t h  some c a u t i o n .  I t  s h o w s  t h e  i m p a c t  o f  d i f f e r e n t  
t a x  s t r u c t u r e s  t h a t  w o u l d  c o l l e c t  r o u g h l y  t h e  same t o t a l  t a x  r e v e n u e s ,  b u t ,  
as  s h o w n  m  c h a p t e r  4 ' s  F i g u r e  3 ,  t h e  t o t a l s  a r e  o n l y  r o u g h i y  s i m i l a r .  We 
h a v e  a d j u s t e d  t h e  r a t e s  o f  PRT ,  as  e x p l a i n e d  i n  c h a p t e r  4 s e c t i o n  7 a n d  i n  
a p p e n d i x  A ,  t o  c o m p e n s a t e  f o r  t h e  r e m o v a l  o f  C o r p o r a t i o n  T a x ,  t h e  r e m o v a l  
o f  r o y a l t i e s ,  an d  t h e  r e m o v a l  o f  b o t h  C o r p o r a t i o n  T a x  an d  r o y a l t i e s ,  an d  
r e - e s t i m a t e d  t h e  s u p p l y  c u r v e .  A l l  a l t e r n a t i v e s  t o  t h e  c u r r e n t  t a x  s y s t e m  
seem t o  h a v e  a s m a l l e r  i m p a c t  o n  t h e  s u p p l y  c u r v e  t h a n  t h e  i m p a c t  o l  t h e  
c u r r e n t  t a x  s y s t e m .  R e m o v i n g  r o y a l t i e s  f r o m  t h e  t a x  s y s t e m  see ms  t o  r e d u c e  
t h e  i m p a c t  l e a s t ,  w h i t e  r e m o v a l  o f  C o r p o r a t i o n  T a x  m a k e s  t h e  b i g g e s t  d i f f e r e n c e .  
T h e s e  i m p r o v e m e n t s  a r e  v e r y  n o t i c e a b l e .  T h i s  f i g u r e  d e m o n s t r a t e s  o n c e  m o re  
how much  t h e  t a x  s y s t e m ' s  p r o b l e m s  a r e  r e l a t e d  t o  C o r p o r a t i o n  T a x  an d  t o  t h e  
i n t e r a c t i o n s  b e t w e e n  C o r p o r a t i o n  T a x  an a  PRT.
3 .  D y n a m i c s o f  T a x n t i o n
T h e  t a x  c h a n g e s  d e s c r i b e d  m  c h a p t e r  5 a L t e r  t h e  c o m m e r c i a l  s u p p l y  p r i c e s  
and  h e n c e  t h e  s u p p l y  s c h e d u l e .  F i g u r e  4 d e p i c t s  t h e  s u p p L y  s c h e d u l e s  f o r  
e a c h  o f  t h e  f i v e  t a x  s y s t e m s  o u t l i n e d  i n  c h a p t e r  5 ,  T a b l e  I .  T h e  o r i g i n a l  
1 9 7 5  t a x  s y s t e m  i s  r e p r e s e n t e d  b y  s c h e d u l e  A i n  t h e  F i g u r e  a n d  t h e  c u r r e n t  
t a x  s y s t e m  i s  d e p i c t e d  b y  s c h e d u l e  E .  W i t h  a l o n g - r u n  o n  p r i c e  o f  $ 3 0  p e r
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b a r r e l ,  o u r  m o d e l  s u g g e s t s  a i l  t h e  t a x  c h a n g e s  h a v e  r e d u c e d  r e c o v e r a b l e  
r e s e r v e s  b y  9 1 0  m i l l i o n  t o n n e s ,  i r o m  a b o u t  4 5 0 0  m i l l i o n  t o n n e s  t o  a b o u t  
3 6 0 0  m i l l i o n  t o n n e s .  T h i s  r e d u c t i o n  o t  9 1 0  m i l l i o n  t o n n e s  may  be b r o k e n  
do w n  i n t o  t o u r  e f f e c t s ,  o n e  f o r  e a c h  b a t c h  o f  t a x  c h a n g e s .  T h e  f i r s t  t a x  
c h a n g e s  w o u l d  h a v e  m ov e d  t h e  c u r v e  t o  s c h e d u l e  B a n d ,  g i v e n  a $ 3 0  l o n g - r u n  
o i l  p r i c e ,  d e c r e a s e d  r e c o v e r a b l e  r e s e r v e s  b y  l 50 m i n i o n  t o n n e s .  T h e  s e c o n d  
b a t c h  o l  t a x  c h a n g e s  w o u l d  h a v e  s h u t e d  t h e  s c h e d u l e  f u r t h e r  t o  t h e  l e f t  
( f r o m  s c h e d u l e  B t o  s c h e d u l e  C )  a n a  r e d u c e d  s u p p l i e s  b y  a f u r t h e r  90  m i n i o n  
t o n n e s .  T h e  b i g g e s t  s h u t  came  w i t h  t h e  t h i r d  g r o u p  o f  t a x  c h a n g e s  ( t o  
s c h e d u l e  D )  w i t h  t h e  f a l l  m  r e c o v e r a b l e  r e s e r v e s  a m o u n t i n g  t o  i 0 9 0  m i l l i o n  
t o n n e s .  T h e  f i n a l  t a x  c h a n g e s  o n s e t  t h e s e  r e d u c t i o n s ,  a d d i n g  a b o u t  4 2 0  
m i l l i o n  t o n n e s  t o  r e c o v e r a b l e  r e s e r v e s .
C h a p t e r  b a r g u e d  t h a t  l o n g - r u n  o i l  p r i c e  e x p e c t a t i o n s  a r e  n o t  u n r e l a t e d  t o  
t a x  c h a n g e s .  I f  l o n g - r u n  o i l  p r i c e  e x p e c t a t i o n s  r i s e  t h e n  i n c r e a s e s  m  t a x  
r a t e s  o r  r e d u c t i o n s  m  t a x  a l l o w a n c e s  a r e  l i k e l y .  T h e  i n t e r p r e t a t i o n  o f  
F i g u r e  4 m  t h e  p r e v i o u s  p a r a g r a p h  may  r i o t  be v a l i d ;  t h a t  i s ,  o n l y  a c u r v e  
s u c h  as  s c h e d u l e  D s h o u l d  be c o n s i d e r e d  w i t h  l o n g - r u n  r e a l  o i l  p r i c e s  o l  
$ 3 0  p e r  b a r r e l  a n d  o n l y  l o n g - r u n  r e a l  o i l  p r i c e s  o f  u n d e r  $ i 0  p e r  b a r r e l  
s h o u l d  be c o n s i d e r e d  w i t h  s c h e d u l e  A .  E a c h  s c h e d u l e  w i l l  o n l y  be r e l e v a n t  
o v e r  a p o r t i o n  o f  t h e  r a n g e  o f  o n  p r i c e s  f r o m  $5 t o  $ 5 0 .  T h e  p o r t i o n  w i l l  
be g o v e r n e d  b y  c o n t e m p o r a r y  l o n g - r u n  o n  p r i c e  e x p e c t a t i o n s  t h a t  t r i g g e r e d  
t a x  c h a n g e s .  G i v e n  t h e  l o n g - r u n  o n  p r i c e s  h i n t e d  a t  m  T a b l e  2 o f  c h a p t e r  o ,  
s c h e d u l e  A may be r e l e v a n t  u p  t o  a r e a i  o n  p r i c e  o i  $ i 0  p e r  b a r r e l ,  s c h e d u l e  
B may  be r e l e v a n t  b e t w e e n  $ 1 0  an d  $ 1 5 ,  s c h e d u l e  C b e t w e e n  $ i 5  an d  $ 2 0 ,  
s c h e a u i e  D b e t w e e n  $ 2 5  a n d  $ 3 0 ,  a n d  s c h e d u l e  E b e t w e e n  $ 2 0  an d  $ 2 5  ( 9 ) .
T h e s e  s e g m e n t s  o f  F i g u r e  4 h a v e  b e e n  t r a n s c r i b e d  o n t o  F i g u r e  5 .
E x t r a p o l a t i n g  f r o m  t h e s e  s e g m e n t s  o i  t h e  s c h e d u l e s  s u g g e s t s  r e c o v e r a b l e  
r e s e r v e s  a b o v e  $ 3 0  p e r  b a r r e l  m i g h t  t a i l  i n t o  t h e  s h a d e d  a r e a  o f  F i g u r e  5 .  
F o r e c a s t i n g  o n  t n e  b a s i s  o f  t h e  c u r r e n t :  t a x  s y s t e m  ( s c h e d u l e  E )  m i g h t  
o v e r s t a t e  UK o n  s u p p l i e s  q u i t e  c o n s i d e r a b l y .  I f  t h e  d y n a m i c s  o f  o n  
t a x a t i o n  t h a t  a p p l i e d  m  t h e  i 9 / 0 ‘ s a n d  e a r l y  1 9 8 0  s  a r e  r e p e a t e d  i n  t h e  
l u t u r e ,  t h e n  i f  l o n g - r u n  o n  e x p e c t a t i o n s  r i s e ,  t a x  c h a n g e s  w i n  s h i f t  t h e  
s u p p l y  c u r v e  t o  t r i e  r i g n t .  A l t h o u g h  t h e  o r d e r  o l  m a g n i t u d e  o x  s u c h  s h i f t s  
c a n  o m y  be g u e s s e d  a t ,  h i s t o r y  s u g g e s t s  t n e  s c a l e  o l  i m p a c t  w i n  be 
s i g n i f i c a n t . .  A t  a $ 4 0  p e r  b a r r e t  l o n g - r u n  r e a i  o n  p r i c e ,  t a x  c h a n g e s  
r e s u l t i n g  m  r e d u c t i o n s  o f  a r o u n d  1 0 0 0  m i l l i o n  t o n n e s  c o m p a r e d  t o  t h e  c u r r e n t  
t a x  s y s i e m  a r e  c o n c e i v a b l e .  A t  a $ 5 0  p e r  b a r r e l ,  l o n g - r u n  r e a l  o i l  p r i c e  t h e  
d e c r e a s e  may  be t w i c e  t h i s  s i z e .
-  3 3 /  -
I n  s h o r t ,  a c o m p a r a t i v e  s t a t i c  a n a L y s i s  o f  t a x a t i o n  s u g g e s t s  t h e  t a x  s y s t e m  
m i g h t  r e d u c e  UK u l t i m a t e l y  r e c o v e r a b l e  o i l  r e s e r v e s  b y  b e t w e e n  2 5 0 0  m i  L i  i o n  
t o n n e s  and  3 0 0 0  m i l l i o n  t o n n e s .  T h e  d y n a m i c s  o f  o i l  t a x a t i o n  may  f u r t h e r  
r e d u c e  UK u l t i m a t e l y  r e c o v e r a b l e  o i l  r e s e r v e s  by  b e t w e e n  5 0 0  m i l l i o n  t o n n e s  
an a  2 5 0 0  m i l l i o n  t o n n e s .  I n  t e r m s  o i  t h e  t o t a l  s u r p l u s ,  t h e  s y s t e m  may  
d e c r e a s e  t h e  s u r p l u s  i n  1 9 8 0  v a l u e s  by  b e t w e e n  £ / 0  b i l l i o n  a n a  £ i 4 0  b i l l i o n ,  
w h i l e  t h e  t a x  d y n a m i c s  m ay  be  r e s p o n s i b l e  l o r  an a d d i t i o n a l  f a n  o l  b e t w e e n  
£ 2 0  b i l l i o n  a n d  £ l i O  b i i n o n ( i O ) .  T h e s e  i m p a c t s  a r e  p r e d i c t e d  b y  o u r  m o a e i  
u n d e r  a c e n t r a l  a s s u m p t i o n  c o n c e r n i n g  t h e  g e o l o g y  o f  t h e  C o n t i n e n t a l  S h e l l  ( i i
F i g u r e s  6 an d  / s ho w  t h e  same i m p a c t s  u n d e r  a l e s s  o p t i m i s t i c  a n d  a m o r e  
o p t i m i s t i c  a s s u m p t i o n  a b o u t  t h e  g e o l o g y  o f  t h e  C o n t i n e n t a l  She i f .  U n d e r  
t h e  l e s s  o p t i m i s t i c  a s s u m p t i o n  ( F i g u r e  6 ) ,  t h e  r e d u c t i o n  t o  r e c o v e r a b l e  
r e s e r v e s  c a u s e d  by  t h e  c u r r e n t  t a x  s y s t e m  e s t i m a t e d  by t h e  m o d e l  i s  a 
l i t t l e  l e s s  t h a n  2 0 0 0  m i l l i o n  t o n n e s ,  w h i L e  t h e  d y n a m i c s  o f  t a x a t i o n  f u r t h e r  
d e c r e a s e  r e c o v e r a b l e  r e s e r v e s  b y  b e t w e e n  30 0  and i . 500 m i l l i o n  t o n n e s .
E v e n  t h i s  l o w  c a s e  d e p i c t s  a s u b s t a n t i a l  d e c r e a s e  d u e  t o  t a x a t i o n .  U n d e r  t h e  
m o r e  o p t i m i s t i c  a s s u m p t i o n  a b o u t  C o n t i n e n t a l  S h e l f  g e o l o g y  ( F i g u r e  / ) ,  t h e  
c o n s e q u e n c e s  o f  t a x a t i o n  a p p e a r  t o  be much  g r e a t e r .  I n  t o t a l ,  r e c o v e r a b l e  
r e s e r v e s  a r e  r e d u c e d  by  b e t w e e n  5 0 0 0  m i l l i o n  t o n n e s  ar id 6 5 0 0  m i l l i o n  t o n n e s ,  
w i t h  t h e  b u l k  o f  t h e  r e a u c t i o n  d u e  t o  c o m p a r a t i v e  s t a t i c  r e a s o n s  r a t h e r  
t h a n  t h e  e f f e c t  o f  t a x  d y n a m i c s .
T h e  s i z e  o f  t h e  i m p a c t  o f  t a x a t i o n  i s  s u b s t a n t i a l  -  t y p i c a l l y  r e c o v e r a b l e  
r e s e r v e s  may  be i n c r e a s e d  b y  80% i f  t h e  t a x  s y s t e m  i s  r e m o v e d .  H o w e v e r ,  
r e m o v a l  o f  t h e  t a x  s y s t e m ,  r a t h e r  t h a n  i t s  r e p l a c e m e n t  i s  n o t  f e a s i b l e .
T h e  d e c l i n e  m  g o v e r n m e n t  r e v e n u e s  w o u l d  n o t  be t o i e r a b L e  t o  p o l i t i c i a n s  
i n  g o v e r n m e n t .  C l e a r l y  t h o u g h ,  t h e r e  i s  s u b s t a n t i a l  r o o m  f o r  i m p r o v e m e n t  
i n  t h e  t a x  s y s t e m .  S u r e l y  a r e p l a c e m e n t  c a n  be f o u n d  t h a t  w o u l d  n o t  
s i g n i f i c a n t l y  r e d u c e  g o v e r n m e n t  r e v e n u e s  b u t  w o u l d  n o t  a f i e c t  m a r g i n a l  p r o f i t s  
a n d ,  h e n c e ,  w o u l d  n o t  s h i f t  t h e  s u p p l y  s c h e d u l e  as  muc h  as  c u r r e n t  t a x  p o l i c y .  
F u r t h e r  d i s c u s s i o n  o f  t h i s  p o i n t  i s  i n  t h e  n e x t  c h a p t e r .
4. Conclusion
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Footnotes
Note that we have inverted the supply schedule l a m i n a r  to economists. 
Supply is plotted on the vertical axis and price is on the horizontal axis.
We stress the preposition "under" because we have inverted the supply 
schedule as described in the H r s t  footnote. For some comments on 
the notion of surplus see Mishan E.J. Economic Efficiency and Social 
Welfare, George Allen &, Unwin, London 198 i .
See chapter 2.
This.is taken up in the next chapter.
Tbis eixect is described xn chapter 3 sections 3./.9 and 6.6.3.
See chapter 4, particularly section 5.3 on the oil allowance.
See Kemp A.G. and Rose D. "North Sea Economics Revised", Petroleum 
Economist, April L982.
See chapter 4 section 5.4.
The conversion of the 1990 nominal oil prices m  Tabie 2 of chapter 5
to real values yields the following values given the inflation
expectations in that Table. For expectations A, the $12.50 nominal 
o n  price is equivalent to a reai oil price of $/ deflated to 1980. 
Expectations 13 suggest a real oil price 01 $ 1 6 , expectations C $22, 
expectations D $33, and expectations E $25.
It is not possible to calculate the figures for $50 directly.
Instead the calculation proceeded as follows.
The total surplus at the mid-point of the shaded area is equal to 
the total surplus for case C at $30 plus tlie area of tne~rectangie 
from this point to the mid-point in the shaded area at $50 and above 
the horizontal axis. The total surplus for case C at $30 is £266
billion, while the area of the rectangle is ((50-30) x 7.5 t x .85) x
4200 t iOOO. The first double bracketed term is the length along 
the price axis converted into £ per tonne (from $ per barrel). The second 
term is the height of the vertical side of the rectangle and the third 
term converts from m i n i o n s  into billions. This expression evaluates 
to £340 billion, giving a total surplus of £606 billion. The pre-tax
surplus is £857 billion and the surplus with the current tax system
is £718 billion. Thus, the current tax system accounts for £857 billion
less £718 billion of the decrease (£i3y billion) from £85/ billion to 
£606 billion (£251 billion). The additional effect of tax dynamics is 
then £251 billion less £139 billion (£ii2 billion).
Se© chapter 6 , Table 7 for an outline of the central case geology.
Figure 4 in chapter 8 graphs this central case conclusion in the same 
format as Figures 6 and 7 here.
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Chapter 8 The Extraordinary Economics of North Sea Oil Taxation
1. Introduction
Chapters 4, 5 and '/ emphasised the weaknesses and the detrimental impact of 
the current system of North Sea profits taxation on the volume of recoverable 
oil reserves. In short and ignoring transaction costs, we have established 
that the marginal benefits of additional North Sea capacity outweigh the 
costs of additional capacity. B’otlowing the methodological reasoning of 
chapter 2 , we know that there must be transaction costs which inhibit tne 
expansion of North Sea capacity. The purpose of this chapter is to identify 
the nature of these transaction costs.
In identifying the nature of the transaction costs, this chapter concludes 
the thesis by suggesting false beliefs dominate the out Look in the o i l  
industry to such an extent that a substantial ejc post Pareto improvement 
is possible. The false beliefs are evident m  two areas - first, m  the 
attitude to the consequences of North Sea taxation, and second, in the 
inconsistent perceptions of feasible policy options held by the government 
and by the industry. Without some narrowing of the gap between perceptions 
and reality, an ex post Pareto improvement will be available and a call for 
coercive action w i n  be justified.
Before we can finally condemn the present tax system we must introduce an 
alternative that satisfies our ex post Pareto criteria. In fact, analysis 
of the Institute of Fiscal Studies (IFS) proposals (i) - as shown m  section 
2 below - suggests that these recommendations represent a Pareto improvement. 
Hence, the transaction costs of devising, inventing and publicising an 
alternative can be minimised by using an existing w e n - k n o w n  idea (2). Clearly, 
the IFS proposals were not an e?£ ante Pareto improvement since they were not
implemented. By asking why they were not implemented (3), however, we can
ascertain the nature of the remaining transaction costs above those
necessary for devising, inventing ana publicising this alternative, and we
can pinpoint the false perceptions. This we do m  section 3.
2. An Alternative to Current Tax Policy
It is,argued m  this chapter that, had the IFS proposals been implemented 
neither the industry nor the government would have been worse off, auu both 
wouiu probably nave been made better off compared to the existing system of
taxation. (Ttii s stiii applies now). Chapter 4 explained the weaknesses oi 
tli© current tax system which can be considered as suggestions ior its 
improvement. On the one hand, we discovered that the provisions in PUT do 
not periorm the Junctions we would like them to perform, and, on the other 
hand, we louna that the relationships between. PRT and the other taxes 
(particularly Corporation Tax) impede the proper lunct i o n m g  ot the tax 
system and the distribution ot its burden. Improvements iall into one of 
two categories - either simplifying PRT or s i mpLilymg the interconnections 
between PRT and other taxes. Since the IFS proposals represent both types 
oi s i m p u i i c a t i o n s , there are strong reasons ior believing it w i n  be an 
improvement.
In short, the IFS committee recommended that the contemporary tax regime 
oi royalties, SPD and PRT be abolished anu tnat Corporation Tax no longer 
apply to North Sea oil operations (4), In its place, Petroleum Profits 
Tax (PPT) would be levied. PPT is a fleia-by-fleid tax based on profits 
compounded at three rates of interest to give three bands of tax. The 
rates of interest are related to real rates oi return on investment. The 
three threshold rates of interest, below which no tax in each band is 
payable, are set at ib%, 25% and 35%, with corresponding tax rates of 50%,
25% and 10'. Thi s implies that until a L5% rate ot return is reached no tax 
w i n  be payable, between rates oi return ot 15% and 25°' protits will be taxed 
at a rate ot 50%;between rates of return of 25% and 35% an additional tax 
of 25% will be payable (giving a total rate of 50% + 25% = 75%); and for 
profits above 35% an additional tax of L0% is Levied (giving a total ot 85%). 
We now quantify the impact of implementing these proposals compared to the 
existing tax system.
First we consider the government's position via a comparison of the aggregate 
revenues likely under the different tax systems, ana then the industry 
position via an examination of mter-iieLa profitability. Finally we 
assess the impact on the supply curve.
2.1 Impact on Government
The government appear to have several criteria in its policy towards North 
Sea taxation. The criterion with the highest priority is probabLy the scale 
of early tax revenues. If earLy revenues fall short of the level expected 
under the existing tax system, the impact on the PSBIl may be significant 
enough to force government to alter its macroeconomic strategy. Any tax 
system which failed to produce a tax yield similar to the current tax system
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would be unacceptable. Another criterion for government North Sea policy 
relates to more general principles of p o n t i c a i  strength. It is m  the 
government’s interests to be seen to be in charge of the oil sector (5), 
particularly in times when there is considerable public awareness ol events 
in the oil industry, for example, when oil prices rise. This suggests a 
system which increases the tax take when oil prices are high - such that 
tax revenues increase more than proportionately to pre-tax profits - would 
be favoured (6 ). The total tax take calculated over the lifetime of North 
Sea o n  is another criterion affecting government North Sea tax attitudes.
These criteria all relate to aggregate tax revenues. The Chancellor 
emphasised this concern at the start of 1981 when he called for suggestions 
to change the system of taxation (/). He invited proposals that would not 
significantly affect total tax revenues and declared that all such proposals 
would be given serious consideration. Conversely, the fieid-by-fieid 
distribution of the tax burden does not seem to be an area receiving high 
government priority.
The criteria identified above for the government may not be government 
targets per se, but probably stem from other, implicit, criteria relating 
to the personal motivations of politicians and civil servants. It may not 
be possible to express some of these implicit criteria in terms of the 
criteria described above, especially if the implicit criteria can be fulfilled 
by a certain type of tax system only. That is, if the means (a tax structure) 
of achieving a given end (a total level of tax revenues) is important then 
the criteria listed above w i n  not be sufficient to ensure.all public sector 
agents are no worse off. An often cited example oi a situation where the 
means is more important than the end is the alleged preference given by tax 
authorities to more complex tax systems over more straightforward tax systems, 
apparently because more complex tax systems present the tax authorities with 
more kudos and power. An analysis of how the IPS proposals relate to 
preierences tor the means of tax policy is, however, delayed until it is
os tab 1 1 shod that the onds of tax policy are satisfied by tho IPS proposals.
The following paragraphs in this section consider how the IPS proposals 
niter the ends of tax policy while Section 3.2 below returns to the issue of 
how tho IFS proposals effect preferences over the means ot taxation.
Figure l estimates the total tax revenue from the 25 established commercial 
oilfields under the existing tax system and with the IFS proposals for the
three oil price scenarios introduced m  chapter 4 (see particularly footnote 2
to that chapter). Our estimates of the early aggregate tax revenues due 
under the existing tax system are likely to be overestimates for a reason
- 345 -
1 ; A G C R f o f F  t A *  ( l e v p u u e  s  u t f f j e f  r U f  C M / t / i e ^ r
•mx s Y S n T  R fJ  b a rvb t f l  rt-ie  ( F f  f d t f i r s A L S  
— fait q s  esTAQL'SH&b CijytjeHctAt f i & b f
PoviFflTtn&vr TAX RtrVipVti.ES
£  'crtTO P I l L L t c r r U  ( c u / l f t & U T  \ S A L U E s )
4e>UtS-dti<^T: <<r*iPAtfY A 6 6 M A 1E s tu  r  ( \  j
C utte r  7AX (FX
s- ysnm PAo^ sAlJ
S l 'A cl-!■<.“ crE rtisvJt/etY /‘cnDc-'YZ
<?V-7 8%'$ ceabe PR ice ttJbexATsa/
<?+■ / <?3' *♦• i i n  17^  P/tice beet/a/<£
- 346 -
tnat would not affect the estimates under the IFS proposals. There wilL be 
various costs and tax losses, not associated with North Sea activity but 
which may be used to deter Corporation Tax due on North Sea activities 
under the existing tax system, that our model does not consider (8 ).
Including these costs would probably flatten the hump in tax revenues 
forecast by our mociei under the existing tax system in the mid-1980s. Since 
the IFS proposals would abolish Corporation Tax on North Sea profits, this 
does not affect the IFS estimates. Given this qualification, the schedules 
appear remarkably similar. The IFS proposals would satisfy the first 
government priority of sufficient early tax revenues.
Sensitivity oi tax revenues to oil prices is also depicted in Figure i. The 
IFS proposals do not appear to affect this ( m ) sensitivity. The fields 
considered in Figure i, however, are only fields which earn at least l5% 
pre-tax and more often than not earn more than 35% by the middle of the 
l980s. Under PPT the fields which reach an 8 o% marginal tax rate will do so
by the middle of the i980s or e a r n e r ,  and hence the average rate of tax
tends not to increase with oil prices. Tnus, the sensitivity of taxation 
to oil prices is similar under the two systems. A more interesting and
a more realistic comparison relates to a comparison of tax revenues based on
a wider range of oii n e i a s .  At one extreme, the low oil price forecast may 
be accompanied by the development of tne established and potentially commercial 
lie las oniy. At a high extreme, numerous assumed new discoveries may also 
ne developed (9). These ranges are tor illustrative purposes oniy, especially 
since it is likely that changing the tax system to the IFS proposals will 
create more favourable marginal field incentives and induce more exploration 
and more positive development decisions (1 0 ) - an effect ignored m  the 
following figure.
At the low end oi the range, Figure 2 shows the IFS proposals would be likely 
to produce a little more in aggregate tax revenues than the existing tax 
system. Over the life of North Sea oil aggregate tax revenues may account 
tor 84.6% oi pre-tax (post-uebt) revenues with PPT, whereas tne existing tax 
system would collect about «i.8%. The bulk of additional revenues would 
occur later, so that discounted tax revenues would not be much affected.
At the high end oi the range, PPT collects significantly more tnari the 
existing tax system, increasing the percentage tax take from 80.6% to 89.3%, 
Again the bulk of additional revenues occurs Later, which would be expected 
as it is the tax treatment ot the potentially commercial ana the assumed new 
discoveries which alters most. PPT wouiu be finely to improve tne sensitivity 
ot tax revenues to o n  prices. Government criteria for the ends of North Sea 
taxation would seem to be satisfied by switching to the IFS proposals.
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be fleid-by-fieid rates of return. TabLe l compares the impact of the IFS 
proposals to the impact of the current tax system. We might also compare 
the IFS proposals to the tax system m  force when the proposals were 
actually considered during late 1981 to early 1 9 8 2 (case D in chapter 5).' 
Since we have already suggested that the Latest tax changes slightly
improved the inter-fieid tax burden this comparison turns out not to be
necessary. That is, if the IFS proposals perform better than the existing 
tax system they would also perform better than the tax system m  force at 
the end oi 1981 and the beginning ol 1982. All of the most profitable 
tieias except Forties - fields which we suggested in chapter 4 receive a 
comparatively lenient tax treatment - would have greater impacts to their 
net present values per tonne with PPT than with the existing tax system 
(Piper, Auk, Dunlin, Claymore, Thistle, Murchison UK and Ninian). The two 
medium profit small fields (Argyll and Montrose) would lose out in the 
change to the IFS proposals. Although the impact on Argyll seems 
appropriate, the consequence for Montrose seems unfortunate. -All of the 
less profitable fields appear to be better off under PPT than under the 
existing tax system. There would be, however, several fields where the 
burden of taxation still appears to be excessive - more than 1 0 0% oi 
the net present value is taxed on Buchan, Heather and Cormorant. It appears, 
though, that this undesirable burden emanates from the past tax treatment 
of these fields rather than from PPT. An examination of Table 2, where we 
repeat this Comparison lor the potentially commercial fields, confirms this 
belief. Here, under the IFS proposals, the fields are subject to PPT over 
their entire life and the existing tax system is never relevant. PPT never 
coiLects over l0 0% ol the net present value - a feat which the existing 
tax system does not match (see Clyde, Claymore Nth, Aiwyn, Eider, 15/23,
Brae Nth, Clair and Aiwyn Sth),
Returning to the established commercial fields, Table 3 compares the average 
and marginal government takes under the existing tax system to those under 
the IFS proposals. The change to PPT would introduce considerable 
progressivity into average government takes (ll) where it was Lacking 
under the existing tax system. Given progressive average government takes, 
it is no longer so desirable to have progressive marginal tax takes (i2 ). 
Indeed, for a system that has a top rate ot tax of 85%, which is 
asymptotically approached from below as profits increase, the marginal rate 
of tax will be inversely related to the average rate of profit (Diagram 1).
2 .2 Inter-Fieia Buraen ol Taxation
High amongst the list of priorities considered by the private sector will
Table 1 : Estimated Impact of Current Tax System and IFS Proposals on the
Established Commercial Fields as a Percent of Pre-Tax Profits and 
on Profits per tonne____________________________________________
Fields are ranked by pre-tax unit profits
Reduction m  NPV* as a Percent of Pre-Tax NPV* Reduction in NPV* per tonne(1980£
Piper
Forties
Auk
Dunlin 
C i aymore 
Thistle 
Murchison UK 
N m i  an
Current Tax 
System______
81
84
65
84
86
94
89
92
IFS Current Tax
Proposn Ls System______
82 
83 
66 
86 
87 
96 
■ 91
95
54. 1 
52 .5
3 1 .8
40.7
36.9
38.8 
36.6 
36. 6
IFS
Proposals
54.4 
51.8
32.5
41.5 
. 37 .7
39. 5 
37 .2 
37 .5
Beryl 
Futmar 
ArgyLi 
Montrose 
Hutton NW 
Brent
Statfjord UK 
Beatrice 
T art an
87
87
61
85
86 
100
89
90
91
85 
82 
74
102 
/ 9 
9 6 
82
86 
82
32 . 1
31.9 
20.3 
25.6 
24.2 
26.8 
2 2 .8
22.9 
22 .0
3L .4
30.0
24.7
30.7 
2 2 .2  
25.9
2 1 .1  
2L .8  
2 0 .0
Brae
Buchan
Hu t ton
Maureen
Cormorant Nth
Magnus
Hea ther
Cormorant
9i 
i i L 
9 3
107
108 
106 
244 
763
78 
LOi 
77 
75 
7 6 
7 3 
213 
554
20.4 
24 . 6  
19.8 
2 L .0
19 .4  
1 8 . 0
1 9 .4  
17 . 1
17. 5
22.4
1 6 .5
14.7
13.7
12.4 
1 6 .9
12.4
* using a l0% discount rate
Note; CPI price scenario (detailed in footnote 2 , chapter 4) assumed.
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Table 2 : Estimated Impact ot Current Tax System and IFS Proposals on the
Potentially Commercial Fields as a Percent oi Pre-Tax Profits and 
on Profits per tonne_________' _______
Fields are ranked by pre-tax unit profits
Reduction m  NPV* as a Percent of Reduction in NPV* per tonne (i980£)
Pre-tax NPV*
Current Tax IFS Current Tax IFS
System______ Proposa is Systern____  Proposals
Thistle NE 86 76 1 1 . 0 9.7
T-Block 91 7 5 Li .5 9.4
Tern 90 7 2 1 1 . 2 9.0
Co iuinba 7 / 7 9 9.4 9 . 6
2 0 / 2 81 76 9 . 1 8.5
Mabel 87 72 9.7 8 . 0
Andrew 92 7 1 1 0 . 0 7.7
Baimora1 86 74 9 . 1 7.8
Crawford 91 7 6 8 . 2 6 . 8
2 / 1 0 93 75 7.9 6.4
Scnpa 7 2 7 6 5.9 6 . 2
Lyei 1 97 69 7 .0 5.0
Renee 79 7 6 5.7 5.5
Montrose Sth 1 0 0 70 6.7 4.7
C I vde 145 68 9.6 4.5
Sai l 89 70 5.9 4.6
Claymore Nth 105 70 6 . 6 4.4
A i wyn l 18 68 / .3 4.2
Ei der 1 12 62 4 .7 2 . 6
15/23 104 7 5 5.4 3.9
Brae Nth L LO 68 4.4 2.7
Clair 18 l 69 4.7 I . 8
Alwyn Sth 147 63 2 . 8 1 . 2
* using a 1 0% discount rate
Note; CPI price scenario (see footnote 2, chapter 4) assumed
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Tabie 3 quantifies this principle for PPT -some of the fields with the 
lowest average tax takes have some of the highest marginal tax takes 
(Maureen, Magnus and Cormorant Nth) while some of the fields with the highest 
average tax takes have some of the lowest marginal tax takes (Thistle,
Murchison UK and Ninian). Figure 3 (13) demonstrates this principle for the 
potentially commercial lieids where there would be no distortion from the 
existing tax system. Clearly, the asterisks which represent,average tax 
takes (in nominal terms) rise with nominal pre-tax proiits towards the 
asymptote of 85%, while the crosses which represent marginal tax takes 
(in nominal terms) fall towards the asymptote. This emphasises the 
desirable nature of PPT.
Incidentally, marginal tax takes (in nominal terms) of over 100% under PPT 
need not concern us. This is an undiscounted value and does not necessarily 
imply wasteful capital spending will be encouraged. For wasteful capital 
expenditure to be encouraged, marginal real discounted profits must rise 
with unproductive capital expenditure. (This is the problem of "goLd-plating"). 
Marginal nominal government tax takes of more than 100% imply that 
undiscounted nominal profits might rise with unproductive capital expenditure. 
This occurs because greater undiscounted profits may reduce the undiscounted 
value of the capital deduction, by bringing forward the date when tax 
thresholds are crossed, and thus increase the undiscounted tax base more 
than proportionately to the increase m  undiscounted profits. The size of 
the marginaL tax takes will be greater the greater is the reduction in the 
period beiore tax thresholds are met. However, the rate of return available 
to those considering wasteful capital expenditure witt be limited by the
threshold rates of return in PPT. In the limit a maximum nominal annual rate
of return of 35% would be available. This limit, however, is approached very
slowly as the length of lag approaches m l i n i t y  - it remains below 2 0% even
over a ten year period (14). As this is expressed in nominal terms it does 
not seem to be a strong enough incentive for investors (i5). Moreover,
TabLe 5 vbeiow (and Table 3) suggest that, in practice, when expressed m  
reai terms the marginal government takes are never above i00%. That is, 
m  practice, it would not be possible to achieve a positive real rate of 
return by wasteful capital spending. It is worth noting that the marginal 
PPT tase with re&pecc to revenues is tne same as the marginal PPT rate wiin 
lespect l o  costs. This is not true, unuer tne existing system (id). In siior i, 
tne problem of "goiu-piating" which occurs m  the existing tax system is 
not resolved by PPT; however, PPT uoes not aggravate the problem.
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Table 3 ; Estimated Average and Marginal Govexnment Tax Takes under the 
Current Tax Syslom and the IFS Proposals tor the Established 
Commercial Fields (% ox real resources generated)_______ _
Fields are ranked by pre-tax unit protits.
Average Government Tax Takes Marginal Government Tax Takes
Current Tax IFS Current Tax IFS
System_____  Proposals System Proposals
Piper 8 2 , 2 83.0 84.2 83 . l
Forties 84. y 83.5 8 1.3 82 .8
Auk 6 1 . 2 63 .2 53 .9 81 . /
Dunlin 81 . 1 83.0 81 . 2 8 3 . 0
Claymo re 82 . 1 83 . 6 84 .4 82 .9
Thistle 84 . 1 85.9 84 .9 82 .9
Murchison UK 83. / 85 . 6 82 .5 82.9
N u n  an 84 . 2 85 .8 8 / . 3 82 .8
Beryi 85 .2 83.0 85.9 82.5
Fulmar 85.2 81 ,4 85 .0 82.5
Argyll 58. I 7 4.8 59.3 81 . 8
Mont rose 66.4 82 .7 58 .3 82 . 6
Hutton NYV 80. y II. ! 84 . 6 83 .3
Brent 84 . 8 82.0 88 . 1 83 .4
Statijord UK 8 3.6 7 9.7 85.5 8 0 . 6
Beatrice / 2 . 6 /4 . 0 7 7.5 85.4
Tartan 7 1 .0 75.0 79.1 84.6
Brae / W . 9 /3.0 8 8 . 0 85.7
Buchan 7 / . 6 7 2.4 /O. I 8 6 . 1
Hutton 80 . 1 72.5 81 . 6 8 6 . 2
Maureen 78 .7 60.9 / 8 . 2 92,9
Cormorant Nth 82 . 2 63.9 85.4 92.5
Magnus 84.7 64 .9 83 . 6 98 .5
Heather / 8 . 6 69,7 64 . 8 7 8.9
Cormorant 84 .9 60.6 54.2 / 6 . /
Note; Average government takes assessed with CPI price scenario and
marginal government takes assume a shitt from CPI expectations
to UMP price 
2 to chapter
scenario. (Details 
4).
oi price scenarios are in lootnote
FtiuRf rtv/fKACif AAJb It rAK rAKfS Hnrn*
GOf - TA X R A T  (Lptu&n  Fiab - (!>Y~ F m b  (cuAfi&sr Vacus
- — I - —  ■ - * T7
u n  taeP- t h f  / f s  PPoPsiA<-s
(rcnj/rrtrsMi'Tr'T
X X iMARCinOl -rA X TAKES 
)K ^  AVfRACE TAx Tt^ iCFS
AJoir : i s  o f f  F lGurtE  ~  P R E T A X  (LATE c f  E E 7 U f U U
<Ef £ S l > t /> .«., Avf(Lt\ce TritK tAICE SZ-1%
AtJb  AAFCtrQAL  K T t f * * /  erf  <5* £ .3, y
- 355 -
Table 4 ; Estimated Ranges for Post-Tax Protits on Some Potentially 
Commercial Discoveries under P P T _________
FieLds are ranked m  order ol pre-tax unit prolits
Post-Tax Profits
Real Internal Rate of Net Present Values*
Return (% p .a .) per tonne (1980 £)
Thistle N.E. 18.3 to 25.8 2.3 to 4.5
T-Block 17.1 to 23.5 2 .6 to 4.6
Tern 15.0 to 21 .3 2.4 to 4.9
CoLumba 26.8 to 41.5 1 .9 to 3.9
2 0 / 2 17 . 6 to 24.5 2 . 2 to 3.9
Mabe I 14 . 8 to 2 0 . 8 2 . 1 to 4.5
Andrew 13.0 to 19.8 1.7 to 4.8
Balmoral 14 .7 to 23.7 l .7 to 4.5
Crawford 18.3 to 23 .0 1 .9 to 2.9
2 / 1 0 1 8 . 2 to 2 2 . 8 1 .7 to 2.7
Scapa 16.9 to 28. 1 1 .4 to 3. 1
Lyei l 14 . 6 to 19.4 1.5 to 2.9
Renee 1 8 . 1 to 25.8 i . 3 to 2.4
Montrose Sth 10.4 to 19.5 0.9 to 4.0
C lyae 9.3 to 1 6 . 1 -0 . 6 to 4.8
Sai 1 1 1 . 8 to 22.3 0 . 6 to 3.4
Claymore Nth 11.3 to 20.3 0.5 to 3.4
A 1 wyn 1 0 . 0 to 17 . 3 0 to 4. 1
Eider 12 . 6 to 18 . 1 0.9 to 2.5
15/23 1 2 . 8 to 1 6 . 2 0.9 to 1.9
Brae Nth 10.9 to 17 .3 0.3 to ‘2.3
Clair 8.5 to 14 .4 -0.7 to 2 . 2
AIwyn Sth 8.5 to 15.2 -0.5 to 1.4
* discounted at a rate of 1 0% per• annum
Note; The first columns in the ranges are assessed with the LPD price 
scenario while the second columns use the UMP price scenario, 
see footnote 2 , chapter 4 .
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Table 5 : Estimated Average ana Marginal. Government Takes on Some
Potentially Commercial Discoveries
Fields are ranked in order of pre- tax unit profits
llange for Average Marginal Gc
Governmen t Taxes Takes
(% of real 
generated)
resources (% of real 
generated!
Thistle NE 66.3 to 7 6.1 84 . 8
T-Rlock 6 1 . 2 to 75.7 87 .4
Tern 55.9 to 7 3.0 90.3
Columba 77.6 to 80.6 83.2
2 0 / 2 67 . 1 to It .0 8 6 . 2
Mabel 53.6 to 71.2 Hi .4
Andrew 48.8 to 72.6 93 . 8
Balmoral 54 .1 to / 5 .0 til .7
Crawford 6 8 . 8 to 7 6.0 86.5
2 / 1 0 69.0 to 75.9 86.4
Scapa 6 1 . 1 to 7/ . 6 87 .0
Lye 1 1 56.9 to 72 . 1 99. 3
lienee 67 .5 to / 6 .9 8 6 . 6
Montrose Sth 31.3 to 69. l 88.9
C i yde 30.4 to 59.7 84.2
Sail 34 .9 to 7 3.2 91.1
Claymore Nth 32.6 to 69.4 8 8 . 2
Aiwyn 32.3 to 63.4 87 . 3
Eider 40 .9 to 6 / .5 91.4
15/23 42.4 to 59.5 80.8
Brae Nth 34.7 to 63.3 86.3
C l air 26.4 to 54 . 6 85. 1
Aiwyn Sth 26.3 to 57 .5 97 . 9
Note; The first column in the range is assessed using the LPD price scenario 
while the second column uses the UMP price scenario. The marginal 
government takes assume price expectations increase from CPI price 
scenario to UMP price scenario. ,See footnote 2 in chapter 4 for details 
of thoso price scenarios.
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For the established commercial fields, the inter-field tax burden appears to 
be s h n t e d  towards the more p r o n t a b l e  fields. Tables 4 and 5 assess the 
IFS burden of taxation for the potentially commercial fields, some of which 
m  earlier chapters were considered to be of dubious, post-tax commercial 
viability despite ottering attractive pre-tax returns. TabLe 4 is 
comparable to Tables i8 and 20 of chapter 4, and Table 5 is comparable to 
Tables 19 and 2i ot chapter 4. Comparing the post-tax net present values 
per tonne with PPT (Table 4) to the post-tax net present values per tonne 
available under the existing tax system (Table 18 of chapter 4), shows that 
most n e i d s  would earn greater p r o m t s  it the IFS proposals were adopted.
At the low end oi the range ail fields would be better off while at the 
high end of the range tour fields (Columba, Scapa, Montrose Sth and Sail.) 
would have lower profits. This comparison assumes no Corporation Tax 
can be deferred by the development of the potentially commercial fields.
It there are ample Corporation Tax payments which can be deterred, the 
comparison should be to Table 20 in chapter 4. At the high end of the 
range this comparison shows that only about one-half of the fields are 
better oxf (T-BiocK, Crawford, 2/iO, Lye 1 1 , Clyde, Aiwyn, Eider, 15/23 
and Ctair). At the low end ot the range, though, all n e i d s  except three 
(Columba, Scapa and Renee) are likely to be better off under the IFS proposals. 
No matter which comparison is m a a e , however, the IFS proposals consistently 
improve the profitability oi the potentially commercial n e i d s  whose 
development is most endangered by the present tax system (l/).
Table 5 reiterates the ability ot PPT both to distinguish between the 
p r o n t a b i e  and the less profitable fields, and to be sensitive to the 
laotors which affect the attractiveness of North Sea investment on a tieid- 
by-fieid basis. Average government takes appear to be closely related to 
lie id profitability and f a n  or rise automatically with unfavourable or 
favourable oil market conditions (lower or higher oil prices in the range).
The inter-lie id tax burden under PPT seems to shift the buraen ol taxation 
away irom the marginally commercial n e i d s  which are adversely affected 
under the existing tax system. It seems probable that, n  the IFS proposals 
were adopted, North Sea investment would appear more attractive m  the margin, 
more fields would be developed, the period of net oil exports would be 
lengthened and the balance of payments would be boosted.
2.3 Impact on Recoverable Oil Reserves
Corresponding to the low case and high case graphs which demonstrate the 
detrimental effect oi existing taxation policy and which were presented m  
the previous chapter (l.8 ), we may draw a n g u r e  representing the central
case estimates (Figure 4). Re-estimating the supply equation as described 
m  chapitsr 6 , the impact ol the I FS proposals can be assessed on this graph. 
We find the commercial supply oil prices tend to be significantly reduced, 
so that re-estimation oi the commercial supply equation yieius much lower 
commercial growth c o e m c i e i i t s  - the re-estimated c o e m c i e n t s  are 27.6 
lor the East Shetiand basin and ii.2 for the Northern North Sea and the 
Moray Firth basins (19), compared to 43.0 and 13./ respectively with the 
existing tax system.
Using these c o e m c i e n t s  m  our mouei suggests UK recoverable o n  reserves 
wouiu be substantially increased n  the IFS proposals were adopted (the 
dashed n n e  in Figure 4). The size of the increase depends on the long-run 
real o n  price assumed. With a real $30 per barrel (i960 values) long-run 
oil price, and with current tax policy (which encompasses both comparative 
static and dynamic elements), ultimate recovered oii reserves may be about 
3,200 miliion tonnes. With the IFS proposals, ultimate recovered oil 
reserves would be about 5,600 million tonnes - an increase of 2,400 million 
tonnes. At a real o n  price of $50 per barrel, the increase from switching 
to the IFS proposals may be as great as 4,400 million tonnes, pushing 
ultimate recovered o n  reserves from about 4,200 million tonnes to about 
8,600 million tonnes. Similarly, the lost total surplus from the UKCS - 
calculated m  chapter 7 to be between £90 billion and £250 billion (real 
i960 values) - would be much reduced under IFS. The total surplus under 
the IFS supply schedule is £298 billion (1980 values) at a real $30 per 
barrel (i980 value) long-run oil price and is £849 billion at a real price 
of $50 per barrel. Compared to the "no tax" total surplus at these points 
of £306 billion and £85/ billion respectively, the lost surplus would be 
under £10 b n u o n  over the range of oil prices. That is, the potential 
surplus realised by switching away from current oil Lax policy and towards 
the IFS proposals would be between £80 billion and £240 billion (real 1980 
values), anu the total surplus oi the UKCS would be likely to increase 
by 35% to 40%
We suggested above in section 2.1 that government revenues would become 
more sensitive to o n  prices if the IFS proposals were adopted. Thus, 
some oi the pressure to amend tax rules whenever oil prices change would 
be relieved (see chapter 5). Whether the added sensitivity would provide 
suriicient additional tax revenues is difficult to ascertain. In any case, 
this is not a reaction based solely on raising extra revenue. It may also 
be a response to the electorate’s views on the oil industry's capacity to 
bear taxes. Changing to the IFS proposals may not alleviate ail the pressure 
on the dynamics of taxation and tax changes may still occur. The IFS report
Ft&a/te V  • \ J a p i g u s  TAk S r P a c r n d F S  ANb T H f  S l k P P l v  erf
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to be made they should be made to the tax rates, not to the tax bands, m
PPT (20). However, although the dynamics of taxation may.persist, the 
adverse eitects or the dynamics of taxation would not be so:severe.
In terms of the supply schedule, the impact of tax dynamics under PPT would 
be much reduced compared to the impact of tax dynamics under the current 
tax system. Table 6 re-estimates our torecasts ot ultimate recovered oil 
reserves from the UKCS under a variety ot PPT rates. The first column 
repeats our base case set of tax rates and the forecasts repeat the 
information shown on the dashed line of Figure 4. The next two columns 
represent significant tax increases by raising the highest rate of PPT 
from 85% to 95%. The first of these two columns places ail the increase
in the highest tax band, while the second places all the increase m  the
lowest tax band. Clearly, increasing the tax rate of the lowest band 
noticeably affects recoverable reserves, but this is probably about as 
severe as PPT couid ever be without altering the tax threshold bands.
The tinni column repeats the more lenient tax rates discussed m  the IFS 
report (2i). The Table probably includes the extremes of PPT. At any given 
price, however, the range ot recoverable reserves is very narrow compared 
to the range of recoverable reserves likely with current tax policy. The 
ettect of the least extreme possibility (coLumn 2) on aggregate tax revenues 
is shown in Figure 2 (the dotted line) under the assumption of high oil 
prices and considerable exploration activity (22). This line indicates that 
aggregate tax revenues are sensitive to PPT rate changes even though the 
supply schedule is not greatly disturbed. The impact of tax dynamics 
would be much reduced by moving to PPT. Not only would there be reduced 
pressure for tax changes, but tax changes would not be as significant as 
with the current tax system. This result emphasises how much closer the 
tax base in PPT is to economic rent than the tax base in the current tax 
system.
3. Why Were the IP'S Proposals Rejected?
According to the calculations presented above, had the IFS proposals been 
implemented, government (in terms of end criteria) would have been no worse 
oit, the inter-fieid bunion ot taxation would have been more related to 
profitability, and substantial sums in producer surplus would have been 
realised. A Pareto improvement would seem to have been inevitable. Clearly 
though, it was not seen as an ex_ ante Pareto improvement - but why not?
was aware ot this pressure anu specilical i.y recommended that it changes have
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Table 6 : Forecasts of UKCS Recoverable Oil Reserves under Different
Rates of PPT
Different Rates of PPT (%)
Tax Rates
PPT Uand A 50 50 60 30
PPT Band B 25 25 25 45
PPT Band C 10 20 LO 1.0
Long-Run ReaL Oil Forecast ( m  U i o n  tonnes)
Price (L980 $/barrel)
50 8599 8566 8200 8931
40 7211 7173 6842 7511
30 5612 5565 5275 5878
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The answer to this question will suggest whether the prune ;f ac i a Pareto 
improvement established m  the previous section would be an ex post Pareto 
improvement even though it is not an ej< ante Pareto improvement.
Our interpretation of the events which culminated in the rejection of the 
IFS proposals is that the rejection originated in the private sector (23). 
Government appeared to be willing to implement the changes if the IFS 
proposals received industry backing. This backing was not forthcoming for 
several reasons which stilL tend to persist.
3.1 Extent of Damage
First, a full appreciation of the extent of the damage attributable to the 
existing tax system did not (and does not) appear to bo common. Hence, an 
appreciation of the extent of possible improvement was (and is) also lacking. 
This thesis has shown the extent of damage to be considerable and the scope 
for possible improvement to be great.
3.2 Cost of Ensuring No-one is Worse Off
Second, perhaps our anaLysis has omitted to consider some of the costs m  
changing over to the IFS proposals. If-.some economic agents bear costs 
without any compensating benefits then the claim to an ex post Pareto 
improvement would be false.
3 .2 . 1  Bureaucratic Needs
Within the government bureaucracy, such costs may be costs of administrating 
tlie new legislation or costs m  loss of prestige, power, influence, 
employment, or other non-fmanciai variables affecting bureaucratic utility.
The administrative workload for running PPT would, however, not be greatly 
ciifrerent to the workload oi PRT - the biggest administrative workload is in 
agreeing field boundaries and supervising cost claims - whiLe the required 
legislative changes of establishing the IFS proposals would not be particularly 
onerous (24). Although the IFS proposals are much simpler to understand, no 
loss ot importance would be i’eit by the bureaucrats. Preference over the 
means oi raising tax revenues would not be much effected by the switch to PPT,
Perhaps the bureaucrats might feel worse off because they were not responsible 
lor devising the scheme although they may be heiu responsible tor the faults 
ot the existing system, and thus, their standing and credibility within the 
industry would sutler. Tins may occur but it would not be a consequence ot
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a o o p t m g  the IFS proposals. On the one hana, m  tne discussions leading up 
to the March 1982 budget (25), it was accepted and recognised by aiL that 
PPT woulu not have been possible m  iy/5. The u o n t - e n u  loading oi allowances 
m  PPT would have ueiayed eatly Lax payments anu suilictent uaily tax 
xevenues woulu not nave been toitnconnug - tne government would have been 
worse o n .  Thus, implementing PPT now would not be an indictment oi the 
past peiiormance ol the existing tax system, only a criticism of the existing 
tax system's future performance. On the other hand, the lauits ol the 
existing system hau already been declared by Lhe Chancellor' when he invitea 
proposals ior a oixierent tax regime (26). The IFS recommendations did not 
uncover any previously unknown lauits.
Perhaps the conceptual simplicity inherent m  PPT would be unattractive to 
bureaucrats, since this may reduce the number of occassions when they are 
c a n e d  on to give advice to Ministers. Aithougn we doubt that Ministers 
would seek lewer consultations, even il this occured the roLe of the 
bureaucracy wouid probably stilt be increased. The stimulus to North Sea 
activity would create additional demands on the bureaucracy. Although some 
loss in psychic income may l o n o w  from PPT s conceptual simplicity, the 
increase m  activity wouid be iikeiy to more than o n s e t  this loss given the 
scale of the stimulus suggested above. Some transfer of workload within 
tne bureaucracy may be necessary, but given the scale ol additional activity 
this transfer should be possible without leaving anyone worse o n .  (Transfer 
within the bureaucracy is a form ol compensation which, like other forms of 
compensation, absorbs resources in transaction costs. Our assertion is that 
the transaction costs are not significant relative to the additional benefits 
accruing to the bureaucracy in total*)
3.2.2 Latent Private Sector Costs
By a similar line ot reasoning to the previous section, the specialist tax 
advisors of oil companies might not have welcomed the IFS proposals. 
Simplifying the tax system can be quoted as an advantage to company planning, 
but company tax exports might, not welcome it as any specialist skills 
developed m  understanding the complicated and cumbersome existing tax 
system would become redundant. As above though, perhaps the researchers 
would have a reduced workload in analysing the financial prospects of a 
given project, but given the scale ol additional activity iikeiy under PPT, 
an overall increased workload (and importance) would be likely. Some 
redefinition of some researchers- roles might be necessary, but this wouid 
absorb relatively*insignificant sums m  transaction costs.
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Hence, tears of tax specialists m  both the public and the private sectors 
were likely to have been unfounded. They might have resisted change because 
they thought they would lose influence and power although such a loss would 
have been unlikely. The tax specialists' perceptions of what wouLd happen 
following the imposition ot PPT differed from what would actualLy have 
happened to them. This difference can be traced to their perception that 
the stimulating influence 0 1 the IFS proposals on North Sea activity would 
have been minimal, whereas early sections of this chapter have indicated that ■ 
the stimulus would have been great. Thus, they foresaw a reduction m  
their kudos tor any given project but failed to forecast an increasing number 
of projects. Such taise perceptions may have created substantial resistance 
to a change that would probabLy not have been detrimental. If the fears were 
unfounded then an ex post Pareto improvement is possible even though no 
ex ante Pareto improvement is available.
So tar we have considered a typical company only. In practice, the range of 
companies is wide and there is a great variety of North Sea asset portfolios. 
When considering future potential gains we may be justified m  assuming 
that what benefits the private sector will benefit all companies, but when 
considering the impact on an existing portfolio of assets we must be aware 
of the differences between companies. Ii some companies sulfer greatly 
from the changes then even net oi future g a m s  they may be worse off.
Table 7 is a tentative approximation to the company-by-company impact of 
the IFS p r o p o s m s  compared to the existing tax system and to the tax system 
in iorce when the proposals were considered. The Table only appraises each 
company's share of the estabiished"’commercia l fields. It shows 2l out oi 
53 companies worse oil under PPT compared to the tax system of late i98l/ 
eariy 1982, and 24 companies worse off under PPT compared to the existing 
tax system. In total, the 24 companies lose some £258 million m  net present 
value. This figure may be an underestimate of the loss if companies have 
Corporation Tax Losses (which are not modelled here) (27). If there were 
only small future, gains to be earned by all, many of the companies which are 
likely to Lose m  contemporary asset value would also Lose net of future gains. 
Compensation would be necessary for the net losers if our welfare criterion 
is to be satisfied. This compensation might be extraordinarily costly. 
Negotiating compensation between companies would require some explicit 
agreement on the impact of the IFS proposals, an impact which would be based 
on expectations of a range of imponderable parameters (.28). Companies 
paying compensation might fear some precedent would be set, anti-trust 
Laws might be iniringed and a long-term more aggressive government policy 
might be anticipated; all such factors would make the transaction costs of 
facilitating compensation great. FortunateLy compensation is not a necessary 
requirement - potential future gains are not small. Although some companies
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Table 7 ; Estimated Corporate Remaining Net Present Values* ot North Sea
Asset Portfolios under Different Tax Systems (i960 £ million)
Tax Systom at end Tax System at I FS
i98l/eariy L982 start of 1983 Proposi
(a) Companies where IFS proposals are no worse 
ol 1983
than tax system at the start
Ame r ad a .17 3 187 192
Bow Valley 64 7 4 83
British Electric Traction 14 15 20
BGC 205 222 232
Britoii 397 433 440
BP 1 1 6 0 1284 1893
Candei 16 1 6 18
Century Power & Light 13 16 2 1
Conoco 167 1.7 8 182
Cressienn 20 22 22
Exploration Holdings / 7 7
Exxon 61  / / 9 1 / 99
Gas and Oil Acreage 3 3 3
Hunt Oil 20 21 22
Kerr McGee 127 L 41 144
Louisianna Lana 29 34 37
Marathon 209 242 2 / 1
Mobi L 322 338 360
Natomas 16 1 / 18
Norwegian DNO 4 5 6
Petrotina 52 62 84
Phi 1 U p s 7 1 83 108
Saga Petroleum 9 1 1 1 2
S h e u  (RD) 962 1.108 1149
S ie beu s 18 2 1 24
St Joe Petroleum 16 L 6 lb
Tenneco 29 29 36
Ui tramar 17 19 24
Union O il 33 34 39
TOTALS; 4 / 90 5429 6264
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Table / (contd)
Tax System at end Tax System at IFS
JL98i/eany 1982 start ot 1 9 8 3 Proposals
(b) Companies where IFS proposals are worse than tax system at the start
0 1 1 983 but no worse than tne tax system at the end of i98i/eariy i9tt2.
Agip - 1O 6 -102 - i06
Amoco 150 1 68 1 66
Gull 159 I/O 1 62
TOTALS: 203 236 222
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Tabie 7 (contd)
Tax System at end Tax System at IFS
l981/eariy 1982 start ox 1983 Proposals
(c) Companies where IFS 
198i/eariy 1982
proposals are worse than tax system at the end oi
Allied Chemicals 54 55 43
Ashland 13 13 11
Associated Newspapers 8 8 2
Burmah . 21 22 L 9
Deminex 94 98 82
Getty Oil 86 87 80
Hanu I ton 24 24 /
ICI / i i 9 52
Kioinwort Benson 2 2 0
LAS MO 37 40 31
Murphy Oil 32 35 2/
Occidentsi 99 100 7 9
Odeco 35 38 29
Ranger 25 27 21
Rio T m t o  Zinc 13 13 -1
S a m e  Fe 24 25 18
Soca l / 3 81 59
Texas Eastern 105 1 L4 94
Texaco 149 164 144
Thomson Publishing 48 49 36
T n c e n t r o i / 8 5
T OTALS; 1020 1082 838
GRAND TOTALS: 6013 67 4 / / 324
* using a 10% discount rate
Note; Only the values ox the established commercial xieids are included. 
CPI price scenario (see footnote 2 ol chapter 4) assumed.
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might iose on their existing developments, since many more of their 
discoveries would be commercial they would be nicely to gain overall. 
Resistance based on the impact on existing developments only may help to 
explain why the IFS proposals were rejected, but such resistance would be 
based on laise (incomplete) perceptions.
In any case, our ultimate concern here should be l'or investors m  a company, 
not for a company per se, and investors are nicely to havo spread their 
portfolio across many companies. This would reduce tho likelihood that 
an individual would suffer. Finally, the existing tax system w i n  have 
costs associated with the dynamics of taxation that are not relevant with PPT.
3.2.3 Costs Relative to Potential G a m s
Sections 3.2.1 ana 3,2.2 suggested reasons why individuals in the public or 
private sectors may be (and might have been) wary of changing to the IFS 
recommendations. We also suggested reasons why such perceptions may be 
uniounaea. In particular, a proper appreciation of the extent of future 
possible g a m s  (reierred to m  section 3,i) makes these costs seem 
insignificant. Hence, the IFS proposals may not appear (and might not 
have appeared ) to represent a Pareto improvement ex ante, although an 
ex post Pareto improvement would occur.
3.3 Private Sector Perception of Feasible Bounus
A third explanation tor why the IFS proposals lack (and lacked) support is 
now considered. We b e u e v e  the private sector's perception of government 
tax requirements is (ana was) inaccurate.
3.3.1 Industry Perception
Tho Industry appears to believe the government would be willing to accept 
a decline m  its tax revenues from the North Sea. Both bodies representing 
the industry - UKOOA and B n n a e x  - have argued in recent reports (29) that 
the total tax burden is excessive and must be reduced m  order to stimulate 
North Sea activity.
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"UKOOA‘s conclusion is that taxos ol the magnitude described 
are excessive anci therefore believes that the Chancellor's 
objective of obtaining a ‘broadly similar yieiu1 is not
realistic .......  That taxes are at present too high is
evidenced by the fact that, since the 1981 Budget announcement, 
several operators have publicly expressed serious concern 
about the viability of several proposed UKCS field developments 
and as a result the following projects are the subject ot 
detailed reconsideration; Andrew, South Montrose, South West 
Claymore, Tern and Thistle (Area 6). (3)"
"The B n n o e x  proposals for a revised tax structure are 
accompanied by the submission, strongly feit by Brindex 
members, that the total Government take by project anu by 
company should be reconsidered m  order to make possible an 
expanding British oil ana gas industry (3i)."
"Brindox believes the total amount ot royalty and taxation unaer 
the present system is too high for the good of the British oil 
industry and militates against maximising the wealth from this 
valuable national resource (32)."
Thus, one aim oi the Drindox proposals was
"a lowering of the tax take both to reduce the threshold for 
viable field development and to stimulate exploration(33)."
A reduction in total taxation is seen to be ieasibie by the industry. U K O O A 's 
quantification ol their proposals shows they sought a reduction in aggregate 
tax revenues of about £i billion per year over the next live years compared 
to the system ot taxation in force in the middle ol 1981 (34). Figure b 
repeats this quantification with our database. The Figure adopts the same 
assumptions as Figure 2, but here the comparison ol tax regimes is more 
straighttorward since all schedules overestimate early Corporation Tax payments. 
The dotted lines represent the tax revenues iikeiy under the 1981 tax system.
The distance irom these lines to the solid lines, which represent the current 
tax system, shows how much the Chancellor was willing to reduce tax revenues.
In total over the life of North Sea oil, tax revenues might be reduced by 
£2 billion to £8 billion. Tax revenues under the UKOOA proposals would be 
lower as shown by the dashed lines. In total, UKOOA sought a reduction of 
between £11 billion and £39 billion.
3.3.2 Consequences of False Perception
So long as the industry believes m  the feasibility of reducing total 
taxation, it will tend to argue that a reduction m  total, taxation is 
necessary to stimulate marginal field developments. Since the industry 
stands to g a m  more by a reduction m  total taxation than a reduction in 
marginal H e l d  taxation, it will tend to be more concerned about the total 
tax burden than the tax treatment ot marginal n eids. The industry’s bargaining
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strength, however, is related to new field developments which tend to be 
marginal fields rather than to existing projects where capital costs have 
boon committed already. The existing projects tend to bo intramarginai fields 
and underlie contemporary aggregate tax revenues. The industry cannot 
exert any pressure on the government to lower the level of taxation on 
existing projects directly by threatening to alter the plans for existing 
fields. Its only threat is not to develop new fields. Hence, the industry 
claims that new fields w i n  not be developed unless the total level of 
taxation on existing fieLds is reduced, d e a r l y  this threat is not made 
explicitly. Instead the industry argues that it is necessary to raise the 
funds for new developments from equity sources, that equity funds come 
from existing projects only, and that improving marginal prospects alone 
will not create greater enthusiasm for North Sea investment. Thus the 
case for more lenient treatment of marginal fields - a case which is 
strongly supported by this thesis - is invoked to justify the call for 
lower total taxation.
Consequently, the inter-field burden of taxation is of secondary importance 
to UKOOA. Table 8, which is to be compared with Tables I. and 3, sets out 
the post-tax net present values as a percent of pre-tax net present values, 
the difference between the pre-tax and the post-tax net present values per 
tonne, and average government tax takes that would be likely if the UKOOA 
recommendations were adopted. Compared to the existing tax system, the net 
present values per tonne on ail the established commercial fields except 
Forties and Cormorant would increase. The inter-field distribution of the 
tax burden though, is not improved. The impact on net present values as a 
percentage oi pre-tax net present values still appears to be regressive.
The UKOOA proposals would yield benefits to the industry by reducing average 
government tax takes but not by improving the structure of taxation.
Similarly, the prospects for the list of potentially commercial fields are 
improved, but the improvement would be as great for the more profitable 
iieids not in need of improvement as the improvement on the less attractive 
fields whose development is m  jeopardy. Table 9 sets out these prospects. 
Compared to the existing tax system (shown as Table 18 in chapter 4) a n  the 
potentially commercial fields would have increased profits, but the fields 
whose development is endangered most (Alwyn, Aiwyn Sth, Clair, Clyde and 
ib/23) receive insuiiicient improvement to ensure their development.
Table 8: Estimated Impact ot the UKOOA Tax Proposals on the Established
Commercial Fie ids
Fieius are ranked by pre-tax unit profits
Impact on Real NPV* 
as a percent of Pre- 
Tax Real NPV*
Impact on NPV* 
per tonne 
(1980 £)
Average Govt 
Tax Take (% ot 
real resources 
generated)
Piper 80 53.2 80.3
Fo r 11 e s 82 55.5 83. 1
Auk 65 3l .8 61 .2
Duniin 01 39. 3 / 6.8
Ciaymore 83 35.7 ll. 1
Thistle 92 3 / .8 81 .0
Murchison UK 85 34.9 / 9.2
Ninian 90 35.8 82.0
fiery 1 83 30. 9 61.0
Fu Lmar 8 3 30.4 o O . 6
Argyll bi 20.2 58. t
Montrose 85 25.5 66 .3
Hutton NW 83 2 3.3 / 7.4
Brent 96 2b .9 82.5
Stailjord UK 6b 21./ /6 .0
Bea uiico o / 42 .2 <1.6
Tar tan 68 2i.4 14.0
B a ae 88 19.6 1 6.8
Buohan i08 24.0 76.3
Hu t ton 69 19.0 / I . 3
Maureen 104 20.4 it. b
Coxmoi an t N Lii i03 16 . b / 9 .8
Magnus lOi 1 i .0 19.9
H e a m e r 289 16 . 9 it .8
CoimoranL i l i 1 1 . 1 64 . 9
* uiQcouiilea at a rate ol i0% per annum
Note; CPI price scenario (see footnote 2 oi chapter 4) assumed
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Table 9: Estimated Ranges xor Post-Tax P r o m s  on Some Potentially
Commercial Discoveries Under the UKOOA Tax Proposals______
Fieius are ranked m  order oi pre-tax unit p r o m s
Reai Internal Rate Net Present Values*
ot Return____________  per tonne______
(% p . a. ) (i960 £)
Thistle NE 13.9 to 23. i 1.1 to 4.0
T-Biook 12 .0 to 19.1 0. i to 3.1
Tern 10 .9 to 18 . 1 0.4 to 3. /
Coiumba 25.6 to 41.8 2.1 to 4.8
20/2 14.6 to 23. 1 1.4 to 4.5
Mabei 10.6 to 18.4 0.3 to 3.7
Andrew 8.6 to 1 / . 2 ~0. / io 3.9
Balmoral 10.4 to 22. ( 0.1 to 4.9
Crawtord 13.0 to 18.4 0.6 to 1 . 9
2/10 13.0 to 18 .0 0.6 to 1 . 6
Scapa 14 . L to 31 .3 0.9 to 5.0
Lyei i 9.9 to 15.3 0 to i .6
Renee 15.3 to 24.3 0.9 to 2 .6
Montrose Sth 3.9 to 20.0 -2.4 to 4.8
Ciyue 3.0 to L l . 6 -4.8 to 1.2
S a n 4.6 to 24.2 -1.6 to 4 . b
Claymore Ntd 3.8 to oCO -1 .9 to 3 . (
Aiwyn 4.8 to .13 .8 -2.8 to 2.2
Eiaer 6.9 to 14. i -0.9 to 1.3
15/23 / .0 to 10.8 -0.8 to 0 . 2
Brae Nth 5.8 to 13.9 -1 .2 to 1 .2
Ciair n.a,, to 8.5 -2 . 9 to - 0 . 6
Alwyn Sth 3.4 to 1L .9 -1 .8 to 0.5
* discounted at a rate ot iQ% per annum
Note; The tirst columns m  the ranges are assessed with the LPD price 
scenario, while the second columns use the UMP price scenario - 
see tootnote 2 ot chapter 4
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Re-estimating the supply equation using the behavioural model developed 
in chapter 6 but with U K O O A 's tax proposals (3b) emphasises this point.
The resulting central case supply schedule is drawn as the dotted line m  
Figure 4. The closeness of this line to the line given the current tax 
system suggests the UKOOA proposals wouid not significantly increase North 
Sea o n  supplies compared with the present tax system.
The industry argues it is necessary to reduce the total tax burden m  order 
to stimulate offshore activity. Moreover, within the structure of the 
existing tax svstem it is probably impossible to find any mechanism to 
reduce the marginal tax burden that would not also reduce the total tax 
burden. Without radical changes, a reduction in the marginal tax burden 
necessitates a reduction in the total leve i of taxation.
Diagram 2 may be used to characterise the industry view. The industry 
claims the oniy way of increasing North Sea capacity is to shift the post-tax 
net marginal profit line upwards, irom the line TT representing the current 
tax system to a schedule such as U U . North Sea capacity would then rise to 
C u . Swivelling the line TT to IP, such that total taxation on existing 
projects is unchanged, wouid not add to North Sea capacity because equity 
hinds would be unchanged and a capital constraint would bind North Sea 
capacity to the:level obtainable with the current tax system, CT.
Diagram 2 emphasises the degree that the industry argument relies on some 
iactor which inhibits marginal protits irom directing investment funds to 
North Sea projects. This factor is often assumed to be a capital market 
constraint. The existence of such a constraint, however, is doubtful.
Although companies may preter to lund new projects from North Sea equity 
sources, this is unlikely to be a binding constraint on the North Sea industry. 
North Sea companies have access to non-North Sea equity as well as uebt 
market sources, and non-North Sea companies are keen t:o enter the industry. 
Indeed the xindings of the Wilson Committee on financing North Sea oil suggest 
the capital market has not constrained and does not restrict North Sea 
investment (36). Perhaps the level of equity funds does influence North Sea 
activity (see the comments in section 2.2.1 of chapter 5), but it is not
such a strong m i i u e n c e  as the industry claims.
Even if the industry realises the capital, market constraint is illusory, it 
is likely to continue to argue the inextricable connection between the total 
tax burden and marginal lieid activity, since without this connection there
wouio be no possibility of persuauing government to reduce the total tax
burden. (Without the connection, the total level of taxation wouid be an 
issue oi distribution solely.) A step-by-step approach, where the marginal
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issue could be solved by and large muepenaently of the total level of 
taxation, could not be contemplated by the industry. Acceptance of a 
step-by-step approach would admit the two issues are separable. Tne IFS 
proposals represent such a step-by-step procedure. It the industry backed the 
IFS proposals they would lose the chance to influence the total level ot 
taxation. So long as a reduction m  the total level oi taxation is seen to 
be feasible, the IFS proposals no not appear to be an improvement on what 
might otherwise occur and cannot be backed, A lower total level of taxation 
would be preferable to the industry. Moreover, arguing ior a reduction in 
the total ievei of taxation may be an inevitable consequence of bargaining 
through UKOOA. Given the companies' different tax positions, it may oniy 
be possible to reach unanimous agreement by calling for lower total taxation. 
So long as UKOOA fosters false beliefs, the IFS proposals may then never 
appear to be an improvement.
3.3.3 More Realistic Attitudes
The arguments in the previous section suggest the industry perceives that a 
substantially lower level of total taxation would be acceptable to the 
government. This perception proved to be false in March i9«2 (3/) anu it is . 
probably stiff false. If the industry realised the false nature oi its 
b e n e t s  a different outcome might occur. It the constraint on total taxation 
were accepted, tne industry might then welcome improvements m  the marginal 
tax structure ior their impact on the marginal fields per se, rather than 
looking ior changes in the structure oi taxation that would improve the tax 
position of lntramargmni fieius. The IFS proposals would then represent an 
improvement to the industry over what mighL otherwise occur. Given that 
the feasible bounds ol tax p o n c y  exclude a significant reduction m  total 
taxation, tire industry wouiu prefer a tax system that does not create 
artificial disincentives to marginal field developments.
PPT wouid appear to be a Pareto improvement compared to the feasible 
alternatives. On intramarginai existing lie ids, the government would be 
s a t i s n e d  by the ievei of tax revenues. The industry wouid realise this ievei 
or tax revenues on intramarginai ireios is a constraint imposed by policy anu 
not an object oi policy to be influenced. Prospects lor marginal fields wouid 
be more attractive, North Sea activity would be stimulated and th« total 
surplus irom North Sea oil would increase. The division ot the additional 
surplus would be between the government and the private sector. To the extent 
tne government receives some oi the additional surplus it would be liiteiy to 
prefer PPT over the existing tax system. The major beneficiary oi the 
additional surplus, though, wouiu probably be the private sector. Not a n
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oi the benefits to the private sector- would be net benefits - some benefits 
of turning otnerwise uncommercial discoveries into valuable assets must be 
vised to compensate the companies whose existing n e i u s  sui ter m  tne swi ten 
to PPT. In this way the costs oi negotiating and agreeing compensation wouid 
be bypassed. Our1 contention is that the size of the additional surplus 
would be so great that no company wouid be worse off after snaring in tnese 
benefits, and no explicit compensation would neeu to be arranged.
6.4 The Outcome oi Tax Deliberations
Following the discussions and deliberations alter the Chancellor invited 
proposals ior tax reform, the tax changes that were implemented represented 
no more than a tinkering within an unchanged tax system (38). In essence, the 
Chancellor opted lor the tax structure proposed by UKOOA but with rates and 
allowances set at levels to generate the government's requirements for tax 
revenue. UKOOA‘s idea of replacing SPD by APRT was accepted, but the grauuai 
withdrawal of APRT was ignored. The additional oil allowance m  PRT suggested 
by UKOOA was ignored aiso, while the PRT rate was increased to make good the 
bulk ol the iikeiy shortiaii m  tax revenue m a t  wouiu otherwise occur. In 
accepting some features suggested by the industry, the government may believe 
it has solved the problems oi marginal field developments since the industry 
has a tax structure which is not too dissimilar from its stated needs. 
Aitnough, of course, the industry wouid prefer lower tax rates and greater 
allowances, the government appears to believe that the distribution of the 
tax buraen across fields would be acceptable. Hence, m  the government s 
view, the industry would not object to the burden on marginal fields.
4. Findxng A Solution
4.1 Perilous but Persistent Equilibrium
North Sea p r o n t s  taxation has reached a point of perilous equilibrium. It is 
a perilous balance because the costs of staying at this point are substantial. 
Marginal benefits greatly outweigh marginal costs on new North Sea investment, 
and ail groups are worse oil than they might be. Unfortunately, although 
the equilibrium may appear precarious it is iikeiy ro persist. It appears 
precarious because the private ana public sector actors seem to have reached 
equilibrium via false perceptions. The industry believes a significantly 
lower ievei of taxation is attainable while the government b e n e v e s  tne 
structure of taxation provides adequate incentive ior rhe less attractive 
fields. Recent evidence, though, suggests these perceptions are uniikeiy 
to be altered. Whenever the tax system is debated, the industry is iikeiy 
to attempt to lower the total tax take by adjusting the leve i of taxation.
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Government is only likely to be prepared to let the industry determine the 
structure of taxation, setting the leve 1 of taxation itself. Tax changes 
may follow such debate but the tax position on marginal fields w i n  continue 
to deier investment.
Several possible events could bring the tax system into debate. Chapter 5 
drew out the connection between o n  price changes and tax changes, but this 
connection is only one, albeit the most important, ol many forces that direct 
politicians' attention to oil tax policy. Whenever politicians perceive a 
change that benefits the industry, they are likely to attempt to participate 
m  the benefits. Given the current structure of taxation, the government 
can only participate m  the benefits as fully as it would wish by tampering 
with the tax rates or allowances. Apart from a change in oil prices, an 
instigating event could be the discovery ot a rich oil bearing basin, a 
drastic decline in oilfield costs^or anything which makes the oil sector 
easier to tax without losing votes (because the electorate perceive the 
capacity of the industry to bear taxes has increased). One factor which seems
unlikely to bring the tax system into debate, however, is concern for
marginal field taxation. Perhaps concern over the Lack ol oraors m  the 
offshore supply industry will increase, but until the extent of damage 
caused by taxation is established, concern for marginal fields will be uniikei 
to be strong enough to motivate either private or public sector agents. 
Although tax changes may not be infrequent, the debate is uniikei}/ to be
fruitful for marginal fields and the perilous equilibrium is likely to persist
4.2 Spontaneous Solution
One solution to the taxation problem is given in the IFS proposals. This 
is not the only solution, but tor any change to be implemented spontaneously, 
two requirements are necessary. Spontaneous implementation would occur if 
the IFS proposals were viewed as an e>c ante Pareto improvement. To change 
t:hc e_x post nature of the IFS proposals to an ex ante nature, the potential 
benefits from the tax changes would need to be demonstrated to all concerned. 
This is an onerous task. Not only is the extent of damage not appreciated 
but it can never be proved. Moreover, the industry would need to drop any 
aspirations to lowering the total leveL of taxation. Both these requirements 
involve perceptions about "what might otherwise happen". To change 
perceptions sufficiently and widely, the demonstration costs would be great, 
probably prohibitively great. A spontaneous solution seems a remote 
possibility and would necessitate expensive, wasteful, demonstration costs.
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We have suggested that it is naive 0 1 the government to reiy on the industry 
tor suggestions on vways to improve the structure of taxation. The industry 
will always tend to base suggestions on lowering the total level ol taxation. 
We aiso hinted that it would be prohibitively expensive to convince the 
industry of the gains from improving the structure of taxation over other 
feasible eventualities. Instead the onus must bo on government to improve 
marginal incentives. An ex pos t Pareto improvement is aval table and it is 
therefore arguable that the government should coerce the industry into 
accepting that improvement.
For the government to be willing to implement PPT it must believe it w i n  
be better off. Persuading the government to coerce the industry is likeiy 
to involve lower demonstration costs than convincing the industry. One may 
concentrate on the consequences r aggregate tax revenues to demonstrate 
the impact on government,whiie the inter-iieia tax burden need not be 
explored in any detail. This would show the direct impact on government.
The government would also be concerned about any indirect impacts. In 
particular, 1 1  some companies feel worse oif because of the change to PPT, 
their support for the government may dwindle. This indirect impact, though, 
is unlikely to be strong. While some companies may feel worse off others 
will leei better off and the government is only interested m  the net 
support it receives. In any case, prolonging current tax policy would 
probably alienate support lor the government.
Ii the government can be persuaaed of its roie in determining the structure 
ot taxation, instead 0 1 reiying on industry recommendations, the realisation 
ot substantial potential surplus w i n  come closer. The first step m  altering 
politicians views is to establish the detrimental consequences 0 1 ignoring 
tlie problem. Ignoring the problem may be politically expedient - since 
suppressing difficult areas ot policy is a safe option - but ignoring the 
detrimental consequences does not alleviate them.
4.3 Onus on Government
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Footnotes
1. Institute for Fiscal Studies Committee The Taxation of North Sea O i l , 
Institute for Fiscal Studies, London, December 1981.
2. Publication oi the IFS proposals was reported m  the Financial Times, 
the Times, the Daily TeLegraph ana the Guardian on 22nu December i98i.
3. Strictly, asking why the proposals were not implemented at the 
start ot 1982 is not identical to asking ii they should be 
implemented at some later uate. However, we believe ihe raise 
perceptions winch predominated at the start of 1982 have yet to change.
4. Tne details can be found xn Institute ior Fiscal Studies Committee 
T he Taxation oi North Sea O i l , up cit.
;j . TiUo xs an auorev x a ten anu explicit statement ot tne aigumenis m
chaptei o.
u . Chapter o expxaxns that xu m e  past, sxnce the exxstxug tax system
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necessarxiy to adjust the tax rates and allowances. See also
C. Johnson North Sea Energy Wealth, Financial Times, London 19/9
on the lack oi automatic flexibility.
/. See H.M. Treasury Press Release O n  Taxation, HMSO, Lonuon 9tn June i98i.
». See Institute tor Fiscal Studies Committee, The Taxation oi North Sea O i l ,
op cit, paragraphs 40-43 anu Appendix B.
9. These categories ot n e i d s  are Listed m  chapter i, where the aggregate 
production p r o t n e s  are also presented.
10. The price scenarios are detailed m  lootnote 2 oi chapter 4. See 
sections 2.2 and 2.3 beiow tor an explanation of the eitect on 
marginal lie id economics.
11. The correlation c o e i n c i e n t  between average government takes and
pre-tax net present values per tonne is -0.022 under the existing
tax system. Under the IFS proposals the coefficient changes to
0.638, showing both strong correlation and the desired sign.
12. See section 5.3 in chapter 4, where we suggest that a second best
criterion after progressive average tax takes is progressivity m
marginal tax takes.
13. Figure (i ) is the equivalent graph for the existing tax system.
•l4. The rate oi return is given by i in the formula;
(l -f tl) ^  x rl + (1 + t2) ^  x r2 + (l + t3)L^ x r3 = 0
JA . L3(i + i ) (i + i ) (i + i )
wJiere ti = threshold rate of return m  band i
Li = lag before threshold on band i is passed 
ri - rate of tax in band i
15. See the quantification of the opportunity cost given m  chapter t
where we suggest a real rate of return of 0% could be necessary.
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22. See footnote 9 and 10.
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32.
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34. UKOOA Submission to the Chancellor ol the Exchequer on the 1981 Changes 
to the United Kingdom Oil Tax Regime, op cit, P.l5. The system in 
force in the middle ol 1981 was described as case D in chapter 5.
35. Specifically we model the long-run tax structure proposed by UKOOA 
here, that is, the temporary advance payments are ignored. This may 
cause some overestimate ol tho recoverable reserves likely unaer the 
UKOOA proposals. THe estimated coefficients (and t-ratios) irom the 
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By bringing tne problem of taxation to the forefront of attention, this
»thesis is one element of the first steps m  altering politicians views 
mentioned at the end of chapter 8. Our general view of government (commented 
on in chapter 2) is that it has an ability, a moral duty and a responsibility 
to the electorate to force economic agents into allocations or ailocationary 
devices which would represent e?c post Pareto improvements even if eit ante 
they appear to represent distributional changes. We also recognise that 
governments are part ol the economic process and a Pareto economist must 
not prescribe policies that make the public sector worse oil. Similarly, 
tor a problem to be rectified by government, the government must be 
persuaded that it w i n  benefit. Coercion against economic agents' w i n s  
may olten be unpopular with the government. For an economist's proposals 
to be implemented, demonstration of their effects on policy-makers cannot 
he neglected. This thesis is a part oi the necessary demonstration.
Coercion svin typically involve a move towards a (uni-dimensional) transaction 
costless target, but not alL moves towards transaction costless targets w i n  
be ex post Pareto improvements. The nature oi the transaction costs which 
prohibit the transaction costless target from being reached will determine 
whether a move towards such a target can be caiied an ex post Pareto 
improveinent or not. Chapter 3 established that the impacts of government 
North Sea policies otten f a n  to. match the intentions ol these policies.
This suggests that North Sea policy may be r n e  with misconceptions ana laise 
bo net's. As a consequence, incentives to North Sea development are restricted 
in ways that are not obvious and North Sea investment may be reduced to an 
extent that is not realised. In particular, Lax policy - apparently designeu 
not to affect development decisions but to capture oilfield profits - appears 
to be a substantial u i s m c e n t i v e  to oiliield investment.
Taxation appears to be the area ot North Sea policy whose impacL is lurthest 
irom its stated intentions. Chapters 4 and 5 explored in some detail the 
comparative statics ana the dynamics oi taxation and detailed the mechanisms 
through which taxation rnigm uistort the allocation ol investment resources 
to North Sea o i i . In detailing these mechanisms, it was stressed that 
individual tax clauses tend not to perform the roles allotted to them and 
that tax changes alter the economics of oil investment in ways that do not 
seem to be realised. These chapters emphasise that beliefs about the impact 
oi tax policy are n k e i y  to be false. Perceptions ol the effects of taxation 
seem to be very diiferent from ihe eixects in reality.
Chapter 9; itoie 01 Thesis and Conclusions
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Not onLy is the nature ol taxation's effect misunderstood, but the extent 
of these effects does not seem to be appreciated. Although it would not 
surprise everyone that there are disincentive e n e c t s  on North Sea 
investment, the scale of the effects does not seem to raise much public or 
private sector concern since it is commonly viewed not to be great. To 
estimate this effect the behavioural model of the o n  industry outlined 
in chapter 6 is used. The estimates described m  chapter 7 suggest 
tax policy is responsible lor a substantial reduction m  supplies, the 
extent of which exceeds (our view of) commonly held perceptions. In 
describing these results we hope to rectify false beliefs.
Finally, ibis thesis concludes that a practical, feasible and attainable 
alternative to the current tax system, that does not distort investment 
decisions so dramatically, does exist. Moreover, the thesis identities 
the false beliefs which so far appear to have restricted the implementation 
oi such an alternative. We hope that, once exposed, such false beliefs 
will no Longer predominate and some of the problems of North Sea profits 
taxation can be resolved so as to realise an ex post Pareto improvement.
In exposing the gap between perceptions and reality, this thesis should 
make an improved tax system more iikeiy.
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POSTSCRIPT
1 . Introduction
Since the u n a i  drafting of this thesis at the start of L983, various changes
have occurred in the taxation of North Sea oil that make a postscript
necessary. At first glance, the tax changes appear to resolve many of 
the problems discussed in the thesis. However, such a conclusion is not 
supported by more carel'uL consideration. In the following paragraphs the 
changes to North Sea economics since the start oi 1983 are outlined, the 
effects of the tax changes on both the Level ana the structure of taxation 
are discussed, and the impact on development decisions is quantified. As 
a consequence of this discussion we conclude that the problems of taxation 
persist.
2. Changed Events
Although it is recognised that events transpire rapidly m  the oil industry, 
the first quarter of L983 has brought changes on a surprisingly fast 
scale. Three significant differences should be mentioned. First, oil 
prices have fallen and are generally expected to remain depressed over the 
next year or eighteen months. Our central oil price scenario assumed a
L983 North Sea oil price per barrel of $33.60; however, North Sea oil prices
in the middle of March were around $30.50 and under pressure to fall further. 
Long-run expectations have also declined. In real 1980 terms we suggested 
(in chapter 6) that long-run oil prices may be around $30 per barrel,
ALthough we doubt if the degree of change m  long-run expectations is 
justified, some commentators* now suggest long-run oil prices of about $20 
per barrei.
Second, offsetting the t a n  in aoiiar oil prices for UK oil producers, the 
sterling/doltar exchange rate has fallen from our central estimate of 
£ 1 = $1.85 to around £1 = $1.50. In the short ana medium term, expectations 
for sterling oil prices are not much different - at $33.60 and with £i = $1.85
the sterling oil price would be about £18, while at $30.50 and with £l = $1,50
the sterling oil price would be about £20. Indeed, for the 1983 sterling oil
* Amongst others see Dafter R. and Rapoport C. "The shake-out yet to come" 
Financial Times, 22nd March 1983, Maynard G. "Why oil prices must fall more", 
Financial Times, 24th February 1983, Kemp A.G, and Rose D. "Dangers of 
Reliance on Oil Revenues", Petroleum Economist, Volume N o .3, March 1983 or 
Rapoport C. "Changing face of North Sea production economics" Financial Times 
24th February 1983.
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price to be lower than our central estimate, and assuming an exchange 
rate of £1 = $L.50, then the dollar 0 1 L price would have to taLL to $27.
The net effect of these two changes appears to be more on long-run 
expectations than on short or medium term views. Hence most of the detailed 
empirical work (as well as the conceptual reasoning, of course) of chapters 
4 and 5 remains valid.
Development decisions, however, have been affee tea by the third area of 
difference to North Sea economics, namely the oil tax changes announced in 
the 1983 March Budget. Probably as a consequence of falling oil prices 
(given the mechanism described in chapter 5) the Chancellor oi the Exchequer 
introduced three tax changes that significantly benefit future field 
expected profitability. Only one of the changes applies to existing oilfields 
(defined as those with annexe B s  granted prior to 1st April 1.982), while 
all three apply to future developments. The change that applies to existing 
fields is the phased abolition of APRT, by staged reductions in the rate 
ol APRT up to 198/. Future lie ids will benefit from this measure and also 
irom the abolition ol royalty payments and the doubling ol the PUT oil 
allowance (both per period and per field). There are also changes to the 
tax treatment oi exploration expenditures that operate to the private sector's 
advantage.
3. The Level of Taxation - A Solution?
Chapter 8 stressed that it was extremely difficult, and perhaps impossible, 
to help marginal fields without reducing aggregate tax revenues and while 
keeping within the original structure of taxation. This point appears to 
have been borne out by the recent tax changes which attempt to help marginal 
fields without reducing aggregate tax revenues sigmficantly but which do 
not stay within the original tax structure. Although each side of the new 
tax system maintains the basics oi the original tax structure, by 
d i s t mquishing between new and old fields the taxation of North Sea oil has 
a new dimension that takes it outside the original structure. Thus, in 
order not to disturb early tax revenues significantly, the tax system 
applying to existing discoveries has not been altered substantially, but 
to stimulate more development, activity new n e w s  w i n  face a considerably 
more lenient tax structure.
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As emphasised in chapter 4, the ettect of abolishing APRT - the o m y  change 
that aifects short-term aggregate tax revenues - is oniy a slight reduction 
in government receipts. As the bulk oi PRT over the next few years is iineiy 
to be paid m  mainstream PRT rather than m  APRT, and as the reductions in 
the rate oi APRT are to be in gradual stages, the eifect on short-term tax 
revenues is likely to be minimal. The oiticiai government estimate* is that 
tax revenues over m e  next lour year s writ be leas than 2^% lower because) oi 
Llixa cnange. The go vonnnen t 1 s oiiitJiia Lor N o r m  Sea taxation seom to be 
a a 1 1 s i jl t)U .
Estimates oi tne boost to neiu-Dy-iieiu rates oi leuux'u on new discoveries 
suggest m e  industry will, be iiKeiy to welcome tne tax changes. Table i 
shows tne range ot post-tax rates ol return and net present values per tonne 
lor the potential Ly commercial iieius on tiie same assumptions as Table 18 
oi chapter 4. Typical, real rates ot return are expected to improve by as 
much as 4 to 6 percentage points and real net present values by about £i 
to £2 per tonne. All lieids show signilicantly increased proiits and 
positive development decisions lor several ol these projects seem closer - 
or, at least, development decisions are Less m i e i y  to be discouraged 
because oi the tax system.
Given that the industry is likely to welcome the tax changes and given that 
the government is content because its short-term tax revenues do not 
aecLine markedly, then it may appear that the problems oi North Sea 
taxation have been resolved. Analysis of the structure anu the dynamics 
or taxation does not, however, support this view.
4. The Structure and Dynamics of Taxation - Problems Unresolved
A p r i o n  reasoning based on the comparative static analysis of taxation 
presented in chapter 4 not only suggests that the effect of the tax 
changes on new iieids is to increase proiitabiiity but it also suggests that 
the structure ol taxation has improved as a result of the tax changes. 
However, while ail three ot the tax changes will increase profitability only 
two of the changes (abolishing royalties and abolishing APRT) are likely
to improve the tax structure.
* Inland Revenue, "Oil Taxation", Press Re Lease 15th March 1983
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Tabie l; Ranges for Post-Tax Profits on Some Potentially Commercial Discoveries 
under the New Tax System     _________ __________________
Fields are ranked m  order of pre-tax profitability per tonne
Post-Tax Profits 
Real Internal Rate of Return Net Present Value* per tonne
(% p.ia.) (198C» £)
Thistle NE l / .2 to 2/ .4 2.2 to 6.1
T-Biock 13.4 to 21.0 1.2 to 3 . 9
Tern 12.9 to 22.0 1 .4 to 6.2
Columba 3i .4 to 48 . L 3.3 to 6.9
20/2 18.5 to 2 9.4 2.9 to 7.2
Mabe L 12.9 to 22.5 1 .2 to 6.2
Ann rew 11 .0 to 22.0 0.5 to 7.4
Balmo ra1 13.9 to 28.7 1 .4 to 8.2
Crawforu 13 .9 to 20. i 0.8 to 2.3
2/i0 13 .5 to 19.5 0.7 to 2.0
Scapa 18 .0 to 38.4 1 .8 to 7.3
Lye ll 11.2 to 1 / . L 0.4 to 2.2
Renee 18.4 to 29.5 1.6 to 4.0
Montrose Sth 6.7 to 23.9 -1 .4 to 7 .1
C i yde 6.0 to 14.3 -2.9 to 3.5
Sail 8.5 uo 30.1 1001 to 6.9
Claymore Nth 7.5 to 25.8 -0.8 to 6.2
Aiwyn 6.8 to i 6 .3 -1 .8 to 3,8
E Lde r 9.8 to 18.4 -0.1 to 3.0
lb/23 8.3 to 12.5 -0.5 to 0. /
Brae Nth 8.0 to 1 8 . 0 -0.6 to 2.8
Clair 4.8 to i I . 4 -2 . l to 0.6
Aiwyn Sth 5.2 to 14 . 3 -1.3 to i .2
* discounted at <i rate of 10% per ,annum
Note; the first columns m  the ranges are assessed with the LPD price 
scenario while the second columns use the UMP price scenario, 
see lootnote 2 of chapter 4.
Chapter 4 emphasised how regressive elements of taxation deter development 
decisions and thus abolishing tax features which are not related to costs - 
such as royalties and APRT - can only bo welcomed. In particular, the 
abolition of royalties must be strongly appiauoed as significantly 
improving the North Sea tax structure. Table 2 breaks down the effect of 
the recent tax changes, on the potentially commercial fieLds under our 
central oil price and exchange rate scenarios, into the effect of each 
changed component of taxation. The table quantifies the effect of abolishing 
royalties as n  this were the onLy change (column 2), then the incremental 
effect of abolishing APRT (column 3), and finally the incremental effect of 
doubling the PRT o n  allowance (column 4). Generally, the greatest benefits 
from abolishing royalties appear to be enjoyed by the less profitable 
potentially commercial fields - in particular, by Montrose Sth, Clyde,
Sail and Claymore Nth whose net present values are increased by over 
£ i per tonne.
Although APRT is also a regressive feature, the damage to development 
decisions, as explained m  chapter 4 and quantified m  chapter y, aid not 
appear to be on the same scale as the damage caused by royalties. Accordingly 
the improvement to field profitability, caused by APRT abolition, shown xn 
Table 2 is smaller than the improvement due to abolishing royalties. Moreover 
abolishing APRT gives a roughly even spread of benefits across the potentially 
commercial fieius.
Conversely, the poLicy ol doubling ot the PRT oil allowance is not supported 
by our analysis as it is likely to bring a deterioration m  the inter-fieid 
burden oi taxation. Chapter 4 found that the oil allowance's benefits are 
proportionately greater for the fields least in need of any benefits, and 
hence increasing the allowance is not likely to improve the structure of 
North Sea taxation. The proportional effects of increasing this allowance 
are related to the size ot field reserves, and to a lesser extent to the 
shape oi the production profile, which as shown in the thesis are poor 
indicators of field profitability m  practice. Hence, as suggested in 
chapter /, this tax change is unlikely to improve marginal prospects ana 
is unlikely to increase recoverable reserves more than negligibly. The 
final column of Table 2 demonstrates that the benefits of doubling the PRT 
oil allowance accrue to the more proiitable neicls (for example, Thistle NE, 
Coiumba, 20/2, Mabel, Andrew and Balmoral) - that is, ihe fields which would 
be like 1}' to be developed in the absence ol this tax change anyhow.
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Table 2: Breakdown of the Recent 
Commercial Fie ins
Budget Effects on the Potentially
F i e m s  are ranked by pre-tax unit proi r ts
The Impact on Not Present Values* per­ tonne
due to ail
Budget
changes
due to 
abolishing 
royal ties
due to
abolishing
APRT
due to 
d o u b m  
PRT oi. 
al lowai
(real 1980 £)
Thistle NE +i .7 +0.5 0 + 1.2
T-Biock +1.0 +0.3 +0.2 +0.5
Tern + 1.8 +0. / +0.3 +0.8
Coiumba + 1.9 +0.4 +0. i + 1,5
20/2 + 2 .5 +0.5 +0. 1 + 1 .9
Mabe i +2 .0 +0.6 +0.2 +1.2
Andrew +2.3 + 1 .0 +0.3 + i .0
Balmoral +2.4 +0.8 +0.3 +1 * 3
Crawford +0. 6 +0. 1 0 +0.5
2/10 +0.6 +0.2 +0. i +0.3
Scapa + 1.5 +0.8 0 +0.7
Lyei 1 3)o+ +0.3 +0.2 +0.4
Renee +1.1 +0.2 +0.1 +0.8
Montrose Sth + 1. / + 1.4 +0.1 +0.2
C i yde +2.5 + 1.6 +0. / +0.2
S a n + 1 . 6 + 1.2 +0. l +0.3
Claymore Nth + 2 . 1 +1 . 3 +0.4 +0.4
Aiwyn + 1 .6 + 1 .0 +0.5 +0. i
Eider + 1 .4 +0.6 +0.2 +0.6
15/23 +0.6 +0.2 +0 . l +0.3
Brae Ntn + i .2 +0.6 +0.2 +0.4
Ciair + l.i +0.5 +0.2 +0.4
Aiwyn Sth +0.8 +0.5 +0.2 +0. i
* using a 10% discount rate
Note; The CPI price scenario assumed, see footnote 2 to chapter 4
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Overall, the structure ol taxation does suom lo have boon improved by ubo 
recent tax changes. With the new tax system the reduction m  net present 
value as a percent ot tne pre-tax net present value (see Table 3) is only 
greater than i00% in three instances (Clyde, Clair and Aiwyn Sth). However, 
this measure oftthe m t e r - f i e i d  impact oi taxation suggests that the tax 
buruen is s t m  bauiy distributee. Tax accounts lor less than 80% oi 
the pre-tax net present vaiue on a n  except one ot the most attractive eight 
potentialLy commercial tieius at the top oi tne table, while accounting 
ior more than 80% on live ot the six least attractive n e i u s  at tne bottom 
oi the tabLe. Chapter 4 drew attention to two major iauits in the North Sea 
tax structure - n r s t ,  it laiis to operate progressively anu second it fails 
not to act as a tax on capital. Moreover, when quantifying the e n e c t  on 
development decisions, the second failure was found to be more significant.
No attempt at solving the second failure was made m  the recent tax changes 
and hence it is not surprising that problems of taxation persist.
Analysing the tax changes in the light of the dynamics of taxation presented 
m  chapter b suggests a rather sombre conclusion. The recent tax changes 
are completely in line with our e a r n e r  reasoning that identified the 
causal lime between dollar o n  prices and the harshness ot the tax system - 
with Lho Latest reductions m  d o n n r  o n  prices causing the government to 
respond by reducing its tax take on new projects. This leads to a sombre 
conclusion because it reinforces the finding of chapter 5 that ii (or 
perhaps, when) a o u a r  o n  prices start to rise the tax changes w i n  be 
reversed. Not only would this reversal undermine any stability in the UK 
o n  industry but - given the ratchet phenomenon described in chapter 5 - 
the scaie oi the reversal would be likely to more than olfset the recent 
reductions in tax.
o. The Impact on Recoverable Reserves - Damage not Reduced
By re-estimating the commercial supply prices* and reconstructing the supply 
equation e c o n o m e t n c a n y , as in chapters 6 and t >, the impact of the tax 
changes on the level of recoverable oil reserves may be quantified. Figure i 
plots this new supply curve with the curves associated with the tax system 
prior to the recent Budget. The two criticisms of the tax changes made m  the 
previous section are borne out by the Figure. First, although the shift in
* As if ail fields would be subject to the .system of taxation that applies 
to new field developments, tor the reasons given m  chapter 6 (section /).
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Table 3 : Estimated Impact oi New Tax System on the Potentially Commercial
Fieids as a Percent o x Pre-Tax Proiits ________________
Fields are ranked by pre-tax unit proiits
Reduction m  Net Present Values* as a Percent oi Pre-Tax Net Present Values*
Pre-Recent Tax Changes* New Tax System
Thistle NE 86 7 3
T -Block 91 83
Tern eO / 0
Co Lumba / / 61
20/2 8l 59
Mabe i 8/ 69
Anurew 92 t 1
Baimorai 86 63
Crawioru 9i 84
2/i0 93 ob
Scapa / 2 54
Lyeii 9 1 85
Renee (9 64
Montrose Sth lOO / 5
C lyde 145 108
Sax i 89 65
Claymore Nth i05 /1
Aiwyn 118 92
Eider L L 2 I t
15/2 3 l04 98
Brae Nth 1 LO 80
Ciai r ittl 138
Aiwyn Sth 14 / 105
* using a i0% discount rate on real 1980 values 
+ repeated irom Tabie 2, chapter tt.
i
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the supply curve is in the correct direction (towards the pre-Lax schedule), 
the scaie ol the s h i n  is smaiL relative to tne distance between tne 
pre-tax ana the pre-Budget supply schedules. That is, considerable 
reserves that wouiu be developed m  the absence oi taxation are not litceiy 
to be commercially viable under the new structure ot taxation. At a 
long-run real o n  price of $30 per barrel some 4200 m n n o n  tonnes 
wouiu be commercially recoverable with the new tax system, which represents 
an increase of about 600 million tonnes over pre-Budget expectations but 
is stiiL w e n  short ol the 6200 million tonnes that would be recovered in 
the absence of taxation. Clearly the shift m  the supply schedule does not 
bring the post-tax curve close to the pre-tax situation. This finding 
confirms that the tax system for new North Sea ne i d s ,  although made less 
regressive than lormeriy, is still a tax on capital and is s t m  seriously 
affecting ueveiopment prospects.
Second, the dynamics oi taxation, as quantified in chapter /, imply the 
scaLe oi the tax reductions w i n  bring the supply schedule m  line with the 
schedule pertaining when expectations lor real o n  prices were similar to 
those held currently. Section 2 above high u g h  Led the iact that the 
recent decline m  o i l  prices has led to expectations oi the real long-run 
o n  price m  i960 values of $20 per barrel or perhaps even less. Hence, the suppi 
schedule is likeiy to shift towards the segment of the curve that portrays 
the dynamics oi taxation applying between $i5 and $20 per barrel. As the 
Figure shows the impact of the tax changes is almost exactLy predicted by 
the curve portraying the dynamics ot taxation and our earlier reasoning is 
confirmed. Moreover, the original shaded area ol the supply schedule 
predicted lor long-run oil prices above $30 per barrel remains largely 
unaffected. In short, following the recent tax changes, the scale of the 
damage caused by North Sea taxation to the supply of UKCS recoverable oil 
reserves is not reduced by anything other than insignificant amounts.
6 . Conclusion - No Solution
The postscript has described how formerLy inconsistent government and 
industry perceptions, that were detaiLed m  chapter 8, may have been 
reconciled by recent tax changes. Despite current acceptance oi the 
new tax system however, the underlying problems do not appear to have been 
resolved. Ii the contentment with North Sea taxation that is currently
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emerging* lasts, then the problems w i n  tend to be ignored but this would 
be unfortunate; numerous new discoveries would still fail to be developed 
even though their development could make both the government and the industry 
ex post better off if the tax system were different. We doubt, though, if 
the contentment w i n  last. As soon as o n  prices start to rise then 
government ana industry perceptions of their rewards from the North Sea 
may tend to diverge. Marginal fieid problems are not, however, n k e i y  to 
be oi paramount interest when oil prices are rising anu when the government 
is n k e i y  to be looking to increase the level of taxation. So even if 
the contentment does not Last, the scale of the damage caused by the 
inter-fieid structure of the tax burden is not n k e i y  to be moderated.
It is disappointing that both the government and the industry still focus 
on the level of taxation without reviewing the structure of the tax buraen 
more thoroughly. Although events may change, the analysis is unaltered, 
the causes of the damage are not tackled, and the problems persist.
* As reported by Daiter R. "Tax reliefs boost North Sea projects" 
Financial Tunes, 1 /th March 1983, Johns R. "North Sea development 
Application studied", Financial Times, i5th April 1983 ana Daiter R. 
"Oil industry gets shot m  arm", Financial Times, 16th March 1983.
